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A SUCCESSFUL METHOD FOR REARING LEAFHOPPER VECTORS 
OF PLANT VIRUSES UNDER ASEPTIC CONDITIONS * 

Jun Mitsuhashl and Karl Maramorosch 
Boyce Thompson Institute for Plant Research, Inc. 
Yonkers 3, New York 

A method was developed for the axenic (free from fungi and bacteria) 
rearing of leafhoppers ( Cicadellidae) . The following species of vectors of 
plant viruses were successfully reared: Macrosteles fascifrons Still, Dal- 
bulus maidis DeLong & WoL, Agalliopsis novella Say, Agallia constricta 
(van Duzee). Impregnated females were confined to limited areas of plants 
for oviposition. A few days later, deposited eggs were excised, fastened to 
strips of wax paper, surface -sterilized with 0.1% Hyamine solution, and 
placed in test tubes containing plants grown on agar media from sterilized 
seed. In all four species the developmental cycle was completed in approxi- 
mately the same period as under natural conditions. After mating, axenical- 
ly reared females deposited eggs not only in living plants but also on glass 
walls of the containers. The second, *xenically born, generation was trans- 
ferred aseptically to larger containers. To prevent excessive condensation 
of water vapor and accidental drowning of insects, bags with silica gel were 
suspended in the containers. Axenically reared leafhoppers are now being 
used for the study of virus -vector relationships and for providing suitable 
material for insect tissue culture. 



♦This work was supported in part by National Science Foundation Grant 
No. G17663. 
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La biologie du genre 
Reduviidae (Emesinae 
Boulevard de Por 



enre E n ipj^qoris Wolff. Ke^iptera Heterop-tera 
inae Stenolaemini ), Dr fraul Dispons, D.C. I .# 
t-Royal. T7. Paris \ 11* J France. 



Les biotopes des Empicoris sont varies (aibres , branchages, 
fagots d' essences diverses, buissons, feuilles aeohes , mousses, 
lichens, pied de v£g£taux, roseaux, ajoncs, nids abandonn^s, 
araoncelleraent de pierres, tuiles, planches. ...). L' attribution 
d'un habitat nuasi-doraestique a certains Empicoris n'^st au , une 
supposition bas£e sur des observations occasionnelles. 

Les ^mnicoris sont des pr^dateurs et bien au'en g£n£ral ils 
ne soient nas inf^odes a des proies particulieres, 1' existence de 
re nr£ sent ants du genre dans les nids de Co )£ognathe8 pose l'hypo- 
these de la specif icite, au moins relative % de la proie et du 
biotope des especes int6ress£es. Schumacher avait d6ja pris,a 
Amani,dans le Tanganyika, E.norstat ti B^rgroth dans un tel biotope 
mais n' avait rapport e aucune autre observation. En 1959, M. Pujol 
devait recueillir une nouvelle °spece E^dispqnsi Villiers dans des 
nids d' Archios ocus ghe squiere i Badonnel construits sur des bran- 
ches de Cola pallid al Ser£dou,en Guin£e. Ces Psoconteres (Psoco- 
morpha Ar c hipsocidae ) oui n'£taient auparavant connus nue du Congo 
tissent sur l«s branchages des toiles souvent tres £tendues a 
l'abri desouelles ils vivent en colonies du type des soci6te\s 
infe>ieures d'insectes (au regard de la classification de Le 
Masne). En elevage, dans le biotope d 1 Ar chips oc us ghesouiere i 
nous avons observe* oue la larve au premier stade de E.disponsi 
se d£olacait avec aisance sur les toiles dont les fils visaueux 
n'apportaient aucune gSne a ses mouvements, le dernier article 
des antennes, fusiforrae, tres acumine* a l'aoex, tatant la swface 
de la toile; une femelle d£vorait £galement les psoaues. Nous 
rapporterons, sans apporter d' interpretation, au' en Prance, dans 
les rtonts de la Madeleine (Massif central), nous avons observe* 
la presence sur une toile d'araigne> d'une nymphe de E.cu lic ifor- 
mis (De Geer) aupres de l'arachnide oui ne lui marauait aucune 
hostility. 

L'adh^renc^f oarfois constats, de debris sur le corps des 
larves d' Bmnicoris est accidentelle. On n'a jamais observe chez 
ces Emesinae. un comoortenent volontaire analogue a la prosoponie 
oui perraet aux Reriuvius de recouvrir leur c^rps de raate>iaux 
emprunt^s au milieu ou ils vivent afin de se d£rober aux vues. 

Chez E.culiciformis la modalite de la pariade procede de 
l'^pith^sie. L' oviposit ion se classe dans le mode par dispersion 
avec immobilisation. permanente de l'oeuf au moyen d'un ovociment 
(cf. P.Dispons. H£m. Hus. nat. Hist. nat #> Paris, 1955) . En Bretagne, 
nous avons constate une oviposition de E.culiciformis une quin- 
zaine d'heures apres une pariade, une autre ponte fut relev^e 
trois heures apres un deuxieme accouplement . La premiere pariade 
avait debute a 19hJ0 avec une dure> de 90 minutes alors que celle 
de la suivante, le iendemain a llh30, ne fut que de 5 minutes. 
Nous avons note 30 secondes pour la ponte d'un oeuf. En Vendue, 
E.culiciformis a produit des ovipositions de Ik 3 oeufs avec des 
incubations de 12 a 14 jours et E.vagabundus (Linne) des pontes 
variant de 1 a 6 oeufs avec des incubations de 12 a 13 jours. 
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THE ANTIGENIC PROPERTIES AND THE ANTIBODY RESPONSES OF THE 
HEMOLYMPH OF THE LARGE MILKWEED BUG. ONCOPELTUS FA8CIATUS. 
Dorothy Felr and M, Antoinette Walz. Dept. of Biology, St. Louis University, 
St. Louis. Missouri. 

Intramuscular injection of a rabbit with hemdjpmph of the large milkweed bug 
and Fraud's complete adjuvant resulted in antibody production. Antibody production 
was demonstrated by the precipitin reaction when cell-free hemolymph was added 
to serial dilutions of rabbit antiserum in test tubes. The use of Ouchterlony plates 
showed that at least three antigen-antibody systems were present. 

Smears of hemolymph were flooded with rabbit anti-hemolymph serum, rinsed, 
and stained with fluorescent labeled anti-rabbit globulin in an attempt to determine 
whether the hemocytea were also antigenic. Microscopic examination with ultra- 
violet light revealed non-specific fluorescence of both the control and the experimental 
slides. Consequently it could not be ascertained directly whether the hemocytea 
were antigenic. 

Injection of milkweed bugs with rabbit serum by itself or with Freund's Incomplete 
adjuvant did not result in antibody production as tested by the Ouchterlony jplate 
technique. In order to determine how long the rabbit serum remained in the insect 
body, insects were bled at five hour intervals after injection with rabbit serum. 
This hemolymph was then tested with anttrabbit serum by the Ouchterlony plate 
technique and rabbit serum was still present 85 hours after injection. 

During the above experiments it was found that rabbit serum inhibited the 
normal mel animation process of the hemolymph of the milkweed bug. 
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CUTICULAR PIGMENTS IN CRTHOPTHtA. ?mBflhfi ^ ^^1 d 1 gY t 
Dent, of Zoology, Bee University, Bor nova. Izmir. Turkey. 

The presence of melanin pigment in the cuticle of Orthoptera 
has been known for a long time. Okay (195*0 showed that the 
protein- insectorubin pigment which is present in the epidermis 
of several species of insectes (Goodwin and Srisukh.1950) may 
penetrate the endocuticle of Acrida as a diffuse reddish-violet 
free insectorubin. 

The presence of pigments other than melanin in the cuticle 
was observed on several species of Orthoptera. The cross 
sections, which were made by a freezing microtome through the 
abdomen and the hind legs of the grasshoppers, were studied 
both chemically and histochemlcally. 

In six species of Tettigonlidae which were studied, the 
cuticle contained only melanin pigment, whereas the endocuticle 
is free of pigment. In the nymphs and adults of Bradyporus, the 
well conspicuous orange areas on the inner side of the femur 
of the hind legs are formed by a yellowish melanin in 
exocutlcle. 

In twenty five species of Acridldae hitherto studied, the 
cuticle contained, according to the species, reddish-violet, 
blue, yellow or orange pigments besides varying quantities 
of melanin in exocutlcle. The coloured areas which are seen 
with the naked eye on the inner side of the femur and tibia 
of the hind legs in many species of Acridldae, are formed by 
these pigments. The pigments are diffused and usually located 
in endocuticle. However the reddish-violet pigment in 
Glyphotmethis passes into the exocutlcle where it becomes more 
abundant than in the endocuticle toward the end of the nymphal 
instars and at the adult stage. The same coloured areas exist 
on the exuviae of this species. 

Solubility and some other properties of these pigments are 
as follows: they are Insoluble in most of the organic solvents 
such as carbon disulfide, petroleum ether, benzene and 
chloroform. They are soluble in acld-methanol and 96 % ethanol. 
This solubility explains why these pigments were not observed 
in fixed preparations until now. 

The blue pigment, such as in the endocuticle of the male 
adult Celes and some other species shows a reversible colour 
change. It turns to pink in alkaline solution and blue-violet 
in acid. 

None of these pigments showed redox properties which were 
tested by means of ifa^Sg^ and HgOg. 
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IA REGUUTION THERMIQUE CHEZ LBS YESPIDES 

VUIUAUMB M» IABQRATOIRE DE P3TCH0PHTSI0L0QIB 

1? PUCE (?Alff9T - IBLMCY - FRAME 

La regulation tharmiqua est un pMnomana important dans 
la Tie d f un guSpiar. 

La tanptratura intiriaura d f un nid est maintanua conatan 
ta f i moins tt f un dajil dagr* prta tant qua la population eat auf- 
fiaasnant important* at i condition qua l f inrolucra aolt intact. 
Si l v inroluora aat da*truit totalamant ou partiallaeant, las gu6- 
paa la raeonatruiaant rapidamant. 

Si, loraqua l f involucra a iti da* trait, la nid aat poaa* 
aur la aol, las guftpaa la raeourrant da tarra at da fauillata in- 
volucrairas mixtas faita da boulattas da t*rr* at da boulattas da 
*ptta k paplar" 4tir4aa« 

La lumiara Joua un rdla Important dana la conatruction 
da l'inroluera. 

La stimulus aaaantial aat la prtaanoa du courain. 

L f inrolucra aat inauffiaant i lui aaul i aaaurar la re- 
gulation thaxwiqua. Si la t«mpa*ratura ambianta aat inf4riaura 
aux 29* - 30* axigtfa par la courain, las ourrifcras eonaomnant una 
quantity importanta da aueraa« On paut faira baiaaar i Tolont* 
la tampfratura d v un gu$piar an prirant las ourriaras da auoraa* 

Si la t«mpa*ratura axtlriaura aat *xc*99±r* 9 laa guftpaa 
"rantilant" at avaporant da l v aau qua das pourvoyauaas sont al- 
laaa charchar au dahora at ont rtfpandu aur laa rayons* 
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CONTRIBUTION A L f ETUDE DE LA 

MORPHOGENESE DU SUSTEME NERVEUX CENTRAL 

DES INSECTES. Gaston Richard, Faculty des Sc iences , 
Rennes, France . 

Toute une 6quipe de jeunes chercheurs reprend 
actuellement k Rennes l'^tude anatomique fine du systfcme 
nerveux central des Insectes au cours de la morphogenfcse. 
Les Insectes 6tudi6s sont des Orthopt^rotdes, des Odonates, 
des Plarvipennes, des Isoptferes, des Diptferes, des Homoptferes. 
Les variations de la forme et de la position g6n6rale des gan- 
glions par rapport k la forme g£n£rale du corps sont mises en 
Evidence par des reconstructions precises. On p£6sente d'autre 
part ici quelques r^sultats concernant la structure, du corps 
p^doncute et du corps central des ganglions c6r6brofdes en 
attachant une grande importance aux groupes cellulaires qui les 
environnent. Ces groupes cellulaires permettent de pr^ciser 
mieux que la structure du corps p6doncul£ lui-m6me les homo- 
logies possibles entre les divers ordres d f Insectes. 



Ces recherches de morphogenfcse sont destinies 
k fournir des 616ments precis qui appuient des recherches 
parallfcles d'61ectrophysiologie effectu£es dans un autre 
Laboratoire de la Faculty. 
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RASGOS FUMDAHBNTALSS D£ LA ORG AN IZ AC 10 W T DESARROLLO LARVAL 01 
LOS HUTILIDOS AMIRICAliOS, Argentina A« Bo net to. Direc. Recur - 



latmrnlem. Minister lo da Act leal tor a. Santa Fa y Conmoia 
Maclonnl ai Invostlgmclonas Clentfflcns y Tdcnloms da lm g^fc 

II •studio da lm orgmmlsmoidn y dasarrollo da los Mutelidos 
americanos resultm da mucno interds ym que, mparta da anpliar 
al eampo dal eonoeimiento bioldgieo da estos moluscos, permits 
encarar aobra edlldms bases lm eonsidermcidn da importantes 
problemms slsteadticos, soogeogrdficos y filogendtioos # 

Xn al trmbmjo se dascrlban 1ms larvas da Anodontltos trape- 
lllJit i9rttiaMfflf(*'««)t !• t£isi2SM(Splx) t Mycstopodm MStllr 

aiissaiA Qrbigny, n. iiiiaa2tt(spix) f H9B999Birtna Ftnynnri- 

nm Orblgny, y Lallm blninylllemnnC Lem)* prestando preferente 
ateneidn m las diferencias observmdms am los ldbulos anterig, 
ras f m los ganchos dal tareio postarior 9 m lm conforaacidn dal 
drgmno adhesivo, y otros datmllas qua permiten astablaear corn- 
par aclonas con lm larva dascrlptm por Fryar para Mutoln bour- 
gulgnatl (Ancoy)Bourgulgnat. do Africa. 

Las larva* da las aspaolas Anodontltos y Mycotopodn resul- 
tan bmstmnta slmllaras antra sf y corrsspondsn ml tipo da la- 
sidium dado m conoear por Ihering* Lm ragistrmdm an Honocondy- 
Imam prasantm considarmblas difaranoims an al drgmno adhesivo 
anterior, raducido a una eintm may plagadm qua pronto se re- 
suelve an una prolongacidn fill forma, reduce idn asta qua se n- 
cantdm nucho an Lallm blminvlllemnmf Lem} 9 donda asta complejo 
drgano, aunqua da ancha base, dafina un vardadaro filanento, 
may largo, lo qua unido a su mayor tamafto y m lm eonformmeidm 
da los ldbulos enter lores, lm llevan m mproximmrsa mis m lm 
■ancionadm larva da Mutalm * 

Por lo qua bmca al dasarrollo da tmlas larvas, todms alias 
paracan sar pardsitms da peces 9 inplantdndose y evolucionando 
da un modo similar 9 pasa m qua al fendneno sdlo pudo estudiar- 
se embmlmanta an una solm aapocia: A # trmpaslmlis for be si aims 
(Lea). Lms investigaciones microsedpicms da los pre par ados hi& 
toldgicos permiten 11 agar a lm conclusion da qua los prooasos 
da dasarrollo son coineidentes an gran parte con los descrip- 
tos por Fryer an Mutalm* paaa m lm existencia da notables di- 
faranoims relatives m lm forma de inplantacidn sobre al huds- 
pad y m lm obteneidn de alimentos, diferencias estms mtribui- 
bles m una distinta adapt ac id n ml perfodo de vida pmrmsitarlm. 

Como cone 1 us id n se sefialm que existe una fundamental coin- 
cidencia en los caracteres mds re levant es de lm larva lasidiun 
da los Hutelidos americanos con la larva hmustorlml seflalada 
por fryar para Mutalm bourgulgnatl da Afriea 9 y qua el desarro- 
llo parasitario responde en ambms m un tipo unitario, pose m 
lm existencia da avidentas diferencias qua son seflaladas, la 
qua sumado m lm presencia da importantaa caracteres conquiold- 
gieos y anatdmicos comunes entre los Mutelidos americanos y m- 
fricanos, reafirma lm necesidad da reunirlos en un mismo grupo 
claramente separado de las rest antes Hmymdes cuya larva es un 
glochidiun (Parodis y Bonetto, 1962). 
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NIVEAU DE RUPTURE DE LA PATTE DES INSECTES. Bernard Possompes. 
Laboratoire de Zooloqie* Faculty des Sciences, Paris. France . 

L* articulation f£mur-trochanter des Insectes constitue fr^quem- 
ment un niveau ou 9 selon diverses modalit^s, la patte peut se 
rompre et rejeter sa partie distale et, corral ativement, offrir une 
grande diversity de structure. 

Le f £mur de Periplaneta americana se meut avec une f aible am- 
plitude sur le trochanter par le jeu d'une jonction endocuticulaire 
souple. Une Blatte saisie par son femur, exergant une forte trac- 
tion 9 se libere souvent en sectionnant sa patte au bord ant£rieur 
du femur. Cette "autospasie" implique une rupture endocuticulaire 
accompagn£e d'un arrachage du muscle £l£vateur du femur et d'une 
branche du muscle fl£chisseur du tibia. Aucune disposition anato- 
mique particuliere ne singularise 1* articulation rompue. 

Chez Locus ta migratoria. toutes les articulations trochant^ro- 
f ^morales sont fixes. Sur les appendices saltateurs, metathoraci- 
ques, elles r^alisent, sur le pourtour de la patte, une couronne 
cuticulaire dure, cassante, traversed en son milieu par une ligne 
de fracture; l'endocuticule y disparaft totalement. Une excitation 
du f£mur provoque, en l 1 absence de toute traction, une "autotomie" 
r£flexe a la limite des deux articles disjoints. Aucun muscle ne 
traverse le plan de rupture. Un diaphragme m£senchymateux assure 
l'h&nostase. Ces particularity, absentes dans les pattes protho- 
raciques et mSsothoraciques, non douses du pouvoir d 1 autotomie, 
constituent des adaptations a 1' amputation reflexe. 

Les Phasmopteres manifestent une capacity d 1 autotomie de leurs 
six pattes. L f articulation trochant^ro-f ^morale y est affected de 
modifications similaires des dispositions d^crites chez L. migra- 
toria : structure cuticulaire cassante, absence de muscles che- 
vauchant le niveau d'autotomie, presence d'un diaphragme h£mosta- 
tique. De plus, un appareil constitue* par deux languettes cuticu- 
laires emanant respectivement du trochanter et du f£mur et asso- 
ci£es par des muscles y d£clenche 1' amputation reflexe. Ces In- 
sectes r£alisent ainsi, de toute Evidence, 1' adaptation articulai- 
re autotomique la plus specialised. 
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SUR DEVOLUTION BIOLOGIQUE DANS LE GROUPE DBS CYNIPIDES GAL- 
LI COLES D'EUROFE OCCIDENT ALE, (HYMENOPTERES , CYNIPOIDEA). 
Roger FOLLIOT et P.L. MAILLET, Laboratoire de Biologie Generate, 
Faculty des Sciences , Rennes, France. 

Le groupe dea Cynipides gallicoles est relativement tres hemogene du 
point de vue de la morphologic externe et interne. Mais l 1 etude detaillee dea 
cycles de developpement et des aptitudes cecidogenes des divers represen- 
tanta du groupe, permet de deceler de nombreuses voies de diversification, 
(1'interGt original de l 1 aptitude cecidogene est de permettre de satoir sur un 
plan morphologique precis, une propriety physiologique , specifique de 1 'ani- 
mal). 

Les Cynipides les plus simples montrent une generation bisexuee annuel- 
le , et quelques especes sent reduites aux $ . Nous avons mis en evidence la 
tendance a l'etablissement de 2 generations par an, dans 3 especes. Pour 
Xestophanes brevitarsis cette tendance est faible ; elle est forte dans une po- 
pulation geographiquement limit ee de Xestophanes potentillae (La Rochelle, 
France) ; elle est completement realisee chex Aulacidea pilosellae , espece 
reduite aux % . Ceci represente le premier fait de cet ordre a l'appui de 
l'hypothese qui fait deriver l'heterogonie d*un cycle a 2 generations sexuees 
annuelles. 

Chez les Cynipides heterogoniques, les cycles de developpement mon- 
trent une complexity croissante dans les types suivants : 

-Biorhiza pallida (pour une partie des individus) 

-Pediaspis aceri 

-Andricus trilineatus 

-Neuroterus quercus baccarum (decrit par Doncaster) 

-Andricus quadrilineatus 
Ce dernier type atteint un degre de surevolution, caracterl*6 par la rea- 
lisation au mtfme moment de l'annee, des galles des formes agame et sexuee, 
se succedant cependant dans un cycle, et la tendance a l 1 elimination de la 
derniere forme. 

D 1 autre part, des aptitudes cecidogenes differentes tendent a differen- 
cier et a isoler geographiquement 4es races , parmi les especes Xestophanes 
potentillae, Andricus sieboldi etc. . • , ou permettent de saisir les clivages 
specif iques dans un mime genre, comme le genre Cynips. 

L'hybridation experimentale realisee entre formes sexuees du genre 
Adderia avec des consequences observables dans la forme agame , permet 
de comprendre un des mecanismes par lesquels l'E volution du groupe s'est 
realisee. 
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THE CHEMISTRY AND PHYSIOLOGY OP THE BRAIN HORMONE. Masatoshi 
Kobayashi , Sericultural Experiment Station, Suglnami-ku, Tokyo , 
Japan . 

In ordinary pupae of the silkworm, Bombyx mori, they emerged 
as moths in 11-14 days after pupation, in contrast to the pupae 
which were extirpated of their brains immediately after pupation, 
in which no imaginal differentiation was observed for more than 
40 days after pupation, although the operated pupae survived for 
300 days* Such a pupa was called ' Dauer-pupa T . When a fresh brain 
which was obtained either larva, pupa or moth was implanted into 
the head of T Dauer-pupa f , it became an imago in 16-25 days follow- 
ing implantation. Moreover, when each of 61 silkworms at the fifth 
stage was implanted into its abdomen 2 fresh brains obtained from 
the larvae of the same age, and the abdomen was isolated at 2 hrs. 
after pupation, 2 of the operated pupae became moths in 34-35 days 
after operation. This could not be repeated when 10 larval brains 
were implanted into each of 11 abdomens. From above-mentioned re- 
sults it is concluded that in Bombyx , the hormone secreted from 
brain initiates an imaginal differentiation by affecting the pro- 
thoracic glands. 

Glycogen content of normal pupa decreased with age, reaching 
the minimum at the day before imagination, while that of the 
'Bauer-pupa* kept continuously a high level for more than 120 days 
following pupation, and oxygen uptake of the 'Dauer-pupa 1 was less 
in amount than that of the normal pupa- Electrophoretic pattern of 
blood protein in the 'Dauer-pupa' coincided with that of normal 
young pupa on account of the lack of brain hormone. 

Following the histo chemical views of neurosecretion of the 
brain, the brain hormone was obtained as crystal from some frac- 
tions of the extract of isolated brains, by means of counter-cur- 
rent distribution method and column chromatography- The chemical 
character of purified brain hormone was as follows: The melting 
point was 148°C; no ultra-violet spectrum was found; infra-red 
spectrum, paper and gas chromatograms were identified with those 
of cholesterol; Liebermann-Burchard reaction was positive; gas 
chromatogram exhibited only one peak; the melting point of acety- 
lated pure hormone was the same as acetylated cholesterol; and the 
melting point of the crystal and pure cholesterol mixture was de- 
termined to be the same as that of the crystal alone. From the 
foregoing chemical properties it was determined that the crystal 
isolated from the brain was identical with pure cholesterol. 

When 0-02 jig. of each of pure cholesterols isolated from pupal 
brain and purified from commercial reagent respectively was in- 
jected into each f Dauer-pupa f , about 40 days old, injected ani- 
mals emerged as moths in 18-27 days following injection at 25°C. 
From the foregoing results it is concluded that cholesterol is one 
of the most important principle of the brain hormone in an insect, 
Bombyx mori. 

Crude brain hormone which was extracted by the method of sol- 
vent treatment using methanol -ace tone -ether had two actions. The 
first was its tropic action ozi the prothoracic gland and the sec- 
ond was its direct, synergistic action with ecdysone on induction 
of metamorphosis. 

Furthermore, the chemical property of the other active fraction 
without inclusion of cholesterol, separating from crude extract of 
the brain hormone was similar to that of Ichikawa & Ishizaki's ex- 
tract. Therefore, it suggests that the brain hormone consists of 
sterol and other chemicals . 
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RATE OF INCORPORATION OF AMINO ACIDS INTO THE WEB PROTEINS 
OF THE SPIDER ARANEUS DIADEMATUS CL. David B. Peak all, Dept. of 
Pharmacology, State University of New York, Upstate Medical Center, 
Syracuse, New York, U.S.A. 

The rate of appearance of labeled amino acids in the web proteins of 
Araneus diadem atus CI. is measured. The C 14 alanine, C glucose or 
radioactive web protein were fed orally to the spider. The wdbs are di- 
gested, the number of counts of radioactive dis inter g rations per minute 
measured and the total nitrogen content of the web determined. Thus it is 
possible to calculate the amount of incorporation of the labeled material that 
has taken place. The same procedure was used for thread that had been 
pulled from the spider. This method has the advantage that the time scale 
can be altered at will. Using either method the experiment can be carried 
out over a long period of time as the spider is not harmed. The effects of 
drugs such as physostigmine (1 mg/kg given orally) which is known to in- 
crease the production of thread and protein blocking drugs such as 
puromycin (100 mg/kg) were examined. 

The rate of production of web proteins was also studied at the glandular 
level. Spiders with active glands (activated by pulling of thread), resting 
and after being given drugs were examined. By slaughtering after various 
time intervals and staining for nucleic acids and proteins it was possible to 
follow the processes of production and secretion of web proteins. The rate 
of incorporation of amino acids into the web proteins and the passage of this 
protein to the spinnerets was studied more specifically by the use of autoradi- 
ography. 

A. Christiansen, R. Baum, and P. N. Witt: Changes in spider webs brought 
about by mescaline, psilocybin and an increase in body weight. 
J. Pharmacol. J36: 31, 1962. 

P. N. Witt: Effects of atropine on spider's web building behavior and 
thread production. Fed. Proc. 21:180, 1962. 
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OBSERVATIONS ON THE BIOLOGY OF HYPOASPIS ACULBIFER CANBSTRINI, 
1SS5 (ACARINA; LABLAPTIDAB), A RTTBTflT^HITITTIBr TO NORTH 
AMERICA. D.Kelth McE. Kevan and O.D. Sharma. Dept. of Entomology 

S nd Plant Pathology, McOlll University, Macdonald College P.O.. 
ue.. Canada . 

Hypoaspis aculelf er is a predatory mite known In Europe from 
a variety of habitats, including soil. The species has now been 
found in S.W.Quebec in soil and litter under maple trees. Rearing 
was carried out in the laboratory under different temperatures 
using a culture of Tyrophagus putrescentiae (Acarlna; Acarldae) as 
food. Various Collembola were also offered but successful rearing 
was not achieved when these were provided. The external changes 
in body setae and sclerites were observed during the life history. 
Male 8 are smaller than females which lay eggs singly. At 24°C. 
eggs hatch in 24 hours and the adult stage is reached in approxi- 
mately 12 days. At 17°C. the mean duration of these periods are 
50 hours and 17 days, respectively. At 11°C. eggs take 12 days to 
hatch and the developmental period is prolonged. No oviposit ion 
occurred at 6°C. or less; transferred eggs incubated at 6, 4 and 
0°C. failed to hatch, but adults survived for more than a month at 
the lowest of these temperatures. 
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THE CAVE 0P1LI0NIDS OF THE UNITED STATES. Clarence J. Goodnight 
and Marie L. Goodnight. Department of Biological Sciences. 
Purdue University. W. Lafayette. Indiana . 

Many species of oplllontds live In dark, humid situations; 
thus they are often found In caves. While caverntcolous forms 
are found among most groups. It appears that some types must be 
much more genetically plastic. Among these latter, far more 
troglobltlc forms are found. 

Within the United States and Mexico, members of all three 
suborders of Opt 1 tones are found. These are the Cyphophthalml, 
the Lanlatores, and the Pal pa tores. In this region, the 
cavernlcolous forms are found mostly among the members of the 
suborder Lanlatores. Three families are represented within this 
suborder In the United States and Mexico, the Cosmettdae, 
Phalangodldae, and Trlaenonychldae. The family Phalangodldae 
has the greater number of troglobltes, with but one true cave 
form known from the Trlaenonychldae. 

The adaptations to cave life consist of such traits as 
reduction or even complete loss of the eyes, Increased length 
of legs, lighter color, and less sclerottzatlon. A few species 
show an Increase In size In contrast to their related eplgean 
species. Little Is known of the physiological adjustments of 
these cave forms, but their structure and habits appear to 
Indicate greater susceptibility to drying than related eplgean 
species. 

Within the United States, there appear to be four different 
cave regions In which distinctive troglobltes have developed. 
The greater number of moist caves are found In the southeastern 
states (Kentucky, Tennessee, West Virginia, southern Indiana, 
etc.). In these caves, a number of true cave types have 
developed, most of which are members of the family Phalangodldae. 

A second region with cave oplllonlds Is found among the caves 
of central Texas. Here at least two distinct cavernlcolous 
phalangodlds have evolved, one related to troglobltes known 
formerly only from the caves of northern Mexico. 

The third region Is that of the caves of California. Here 
other phalangodlds have developed. The fourth area consists 
of regions or Montana and Idaho In which some distinct types 
Including the only known American cave trlaenonychld are found. 

A study of these cavernlcolous forms has proved useful In the 
development of zoogeographlcal concepts of arachnid distribution. 
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INTEGUMENT OP OTTECATA. Jean E.A. Godeaux. Dept. of Zoology, State University 
Elisabethville, Congo . 

Integument Is often characteristic of a zoological phylum or class. 
It Is especially the case for Tunicate s, the tunic of which behaves as a 
pseudo-mesenchym embedding various cells mostly of mesodermal origin, 
widespread in a more or less dense secretion product or ground substance 
covered with a thin layer, the cuticle. For a century, since the 
Investigations performed by SCHMIDT, and LOWIG and KOLLTKER, the tunic has 
been classically regarded as a kind of animal cellulose. 

In larvae, the tunic appears early from intra-epidermic yolk inclusions 
missing in thin sheathed species (e.g. Doliolum). These Inclusions are 
glue idle and proteinic homogeneous large granules, lying beside the nucleus 
and Golgi bodies; epidermis is slowly exhausted and flattens. At the 
beginning, celles are completely missing but Invade secondarly the ground 
substance. 

The ground substance is heavily hydrated and its dry weight represents 
less than 10# of the fresh weight in all the species investigated. Ground 
substance is highly variable, mostly amorphous in lower Ascidlacea and 
Thaliacea and fibrous in Stolidobranchiata. It is difficult to get ground 
substance devoid of nitrogenous compounds: e.g. in Ciona, N2 expressed in 
proteins, would correspond to c.50# of dry weight of the tunic. Ten 
different amino-aclds were found by chromatography of acid hydroly sates, 
but part of Kg is probably bound as hexoseamine. The presence of 
polysaccharides, both neutral and acidic, has been histochemically proved 
with various reagents. Fibrous fraction is not wellknown yet: at least in 
lower Ascidlacea, fibers seem to be only local condenseations of the 
surrounding matter, histological tests being more intense at their level. 

The tunic has a composition more complex than expected from the early 
analysis: it is built of polysaccharic and proteinic fractions, in 
varible proportions according to the species, more or less firmly bound 
together: cellulose represents only a small part if any. Investigations 
are in progress. 
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GENETIC CONTROL OP PIGMENTATION IN BOTRYLLUS SCHLOSSBRI. 
Armando Sabbadin, Institute of Zoology, University of Padua, Italy, 

Pour main pigments are involved in the pigmentation of the 
zooids of the colonial Ascidian Botryllus schlosseri : a blue 
and a reddish pigment , primarily concerned with the ground color 
of the animals; an orange pigment , pref erent ia 1 ly arranged around 
the oral and atrial siphons, and a purine pigment , which looks 
yellow by transmitted, and silvery by reflected light. The latter 
on the dorsal surface of the zooids is either dispersed or ar- 
ranged into definite color markings, the intersiphonal bands 
and the peri stoma tic ring . 

All these pigments affect simifer vacuolar blood cells, wherein 
they are dissolved (the orange pigment), or present in granular 
form (the blue, reddish and purine pigments). 

Unlike the purine pigment, which is constantly present, the 
three other pigments may be lacking. Their different combina- 
tions, together with the color markings due to the purine pig- 
ment, make up many different color patterns, that once were consi- 
dered as taxonomic characters. 

Genetical analysis, still in progress, has so far proved that 
a) the orange pigment shows a simple Mendelian inheritance, an 
allele for the presence of the pigment being completely domi- 
nant over the allele for the absence. -The blue pigment seems 
also under genetic control. -As yet nothing is known about the 
heredity of the reddish pigment ;b)a series of three alleles at 
a single locus, B-Brpaccount for the two types of intersiphonal 
band and for its absence. There is a complete dominance of B 
over B and of both B and B over b.-As to the peri stoma tic 
ring , it is also controlled by allelic genes, the one for the 
presence of the trait being dominant over that for the absence; 
c) the three characters, orange pigment, intersiphonal bands , 
peristomatic ring , are inherited independently. 

Orange and blue pigments, if lacking, can be given to a colo- 
ny through a short time parabiosis with another colony provided 
with them. Only single pigment cells pass from one to the other 
colony during the parabiosis, but the blood of the donor main- 
tains in the host the ability to build up the pigment cells and, 
as to these pigments, the host slowly becomes indistinguishable 
from the donor. Thus the host changes to a color chimera, that 
in its origin does not differ from the red cells chimeras in 
Vertebrates. 



Digitized by 



Google 



18 



ENDOCRINE SECRETIONS AND METALS IN THE GENERATION OF NEW TISSUE 
IN THE GENUS EUDISTCMA . 

Estees Potter Levlne, Department of Biological Sciences , 
San Jose State College. San Jose, California , 

Tadpole larvae obtained from Eudlstoma rltterl and Eudi stoma 
molle were retained In the laboratory In finger bowls of sea 
water at temperatures ranging 7 - 10° C. Many were surgically 
removed from the parental thorax. Swimming was not necessary 
to initiate metamorphosis* These larvae were observed intact 
and histologically for developmental changes • 

Colonies founded by the settling and adherence of tadpoles 
to the substrate were followed through the first, and sometimes 
the second, budding. In Eudlstoma rltterl the sexual and 
asexual reproductive cycles are separate and seasonal. The 
oozooid must pass through at least one strobilation, budding, 
and regeneration before becoming sexually mature. 

Zooids from sample colonies collected in the field were also 
examined for manifestations of sexual and asexual reproductive 
activity. In addition, about 1500 - 2000 of these were dried, 
ashed, and spectrographically analyzed for Ti, V, and Cr which 
is concentrated by these ascidians; monthly analyses were done. 

"Sjynapoidin" (chorionic gonadotropins and follicle stimulating 
hormone— gonadal synegist) extracted from mammals was introduced 
into the ambient sea water of finger bowls in which individuals 
were undergoing metamorphosis • A drop or two induced these 
slightly protandric tunicates to precociously develop testes 
from the hermaphroditic gonad. Tunicate neural gland macerate 
induced follicles on the ovaries of iranature mice. 

Strobilation and budding is under organized control. Internal 
reorganization (physiological isolation) has taken place 
before the segments have separated themselves from the esophageal 
region of the abdomen. Regeneration requires the presence of 
endocrine secretions and related metals. 
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FURTHER STUDIES ON THE CYTOLOGY AND LIFE HISTORY OF THE ZOOXAN- 
THELIA, SYMBIODINIUM MICROADRIATICUM (FREOTENTHiL) •* Hugo D* 
Freudenthal and John J* Lee> American Museum of Natural~History* 
New ftrk> Nev York* C* W* Post College, Qreenvale» New York, and 
New York University* New York. Mew York* — ' 

In vivo and in vitro cytochemical studies have extended our 
knowledge of the Morphological features of the sooxanthella* S>ym- 
blodinium aicroadriaticum (Freudenthal)* In periodic-acid Schiff 
(FAS; and Gamori's trichrome preparations, the chloroplasts are 
discoidal and enveloped by a PAS«positive sheath* The asslmila- 
tion body is also PAS-positive* During cystic division, one 
daughter cell keeps the old assimilation bo<fcr and the other 
daughter receives a fibril around which a new body is built by 
accretion as the fibril expands in length and folds over on 
itself* The nucleus in hematoxylin preparations appears beaded* 
but in phase and in Feulgen preparations the chromosomes are 
clearly filiform* Mitotic figures have been studied* 

Additional evidence has been obtained to substantiate the for- 
mation of gametes or some other type of small reproductive body; 
studies of Feulgen preparations of cells raised in vitro have 
shewn continuous stages leading from a cell with a large assimi- 
lation txxfcr and a single nucleus to a multinucleate cell with 
roughly twelve nuclei* These nuclei are distinguished from veg- 
etative nuclei by peripheral chromatin and a central Feulgen- 
negative eridosome* During nuclear division* Feulgen-positive 
granules are cast into the cytoplasm and persist after division* 
All nuclei in tissue sections from a Pacific anemone were in late 
prophase or in division* while nuclei in cystic cells from a- 
senic culture were generally found in interphase* The assimi- 
lation bodies in the anemone sections were much larger than those 
in cells from culture* 

♦ This work is being supported by N.S.F, Research Grant 
16329. 
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LOT CICIX AHD MORFHOLOOT OP A 1BV POLYMORPHIC AUjOCffiOMUD. 
John J» Lee gt Stanley Pierce, Living yoramlniferm Laboratory, 
American Museum of natural History, lev York, and Department 
of Biology > Hew Tort University, lew Tort I 

The aorphology of a polymorphic allogromiid (our strain HP), 
raised In a monoxenlc bacterlsed culture, has been studied. It 
displays Isomorphism similar to that reported for Allogromla 
Laticollarla (Arnold, 195^) • Organisms Taiy from ovoid to 
elongate Moral * ahepheardella -like* forms and to Irregular poly- 
oral organisms. One hundred randomly selected organisms meas- 
ured 118 n + 50.54 (range $6-385 ■) in length and 99 jn ± 39-5* 
(range 35-355 p) in width. Host organisms were multinucleate 
and diploid. The number of nuclei In thick sections of 250 
fixed and stained organisms averaged 8.9 + 6.3 (range 1-HO) • 
Only 13 were mononucleate. "" 

The organisms is colorless, unlike A. latlcollaris and A. 
OTOldea . Like A. latlcollarls, it has~~a veil-developed collar 
and peduncular 'sheath. The test vail is yellowish and stains, 
as does the collar, for polysaccharide in BIU3 preparations. 
The outer collar is raised from the surface of the organism and 
varies in vidth from 2 to 3 times the diameter of the 
peduncular sheath and outer collar. 

In fresh monoxenlc cultures the majority of organisms were 
"ghe ph eardella -llke" and reproduced by binary fission. As 
cultures aged "Allogromla -llke" forms, giant forms (300-toOp), 
and polyoral forms became more frequent. Three types of 
budding hare been observed. Schizogony is rare. Ho evidence 
for sexual reproduction has thus far been obtained. 



Digitized by 



Google 



23 



ULTRASTRUCTURE DU TISSU LARVAIRE DES DEMOSPONGES 
Claude Levi , Laboratolre de Blologle generate , 
Faculte des Sciences . Strasbourg, France * 

L'etude, au microscope electronique, de plusleurs 
larves de Demosponges , amphiblas tula d' Oscarella et 
parenchymella de Mycale , Ophlitaspongla . Halichondrla 
et Adocla , avant et apres la metamorphose, apporte 
diverses precisions nouvelles lur la structure lar- 
vaire des Sponglalres. 

Chez toutes les especes etudiees, dont les caracte- 
res cytologlques sont tree divers, les cellules fla- 
gellees perlpherlques ont deux centrioles, perpendlcu- 
laires, apicaux, juxtaposes comme chez Oscarella ou 
Mycale , ou e'lolgnes, comme chez Halichondrla . On 
n'observe pas de rhlzoplastes , mais des raclnes ci- 
llalres, simples ou doubles et obliques, un appareil 
de Golgl de type parabasal, surtout chez Oscarella , 
Halichondrla a des cellules flagell6es a noyau en- 
capuchonne dans une enveloppe fibrillaire, qui s'6- 
tend en cone apical et se trouve en contiguite avec 
le centriole flagellaire. 

A la metamorphose, les flagelles sont entierement 
resorb£s dans le cytoplasms. 

Sous la couche de cellules flagellees, le mesen- 
chyme des parenchymella est toujours riche en colla- 
gene, dont le diametre des fibrilles et leur perio- 
dicite varient avec l'espece. Toutes les cellules du 
mesenchyme ont une structure raicroves iculaire , sans 
formations ergastoplasmiques elaborees, avec nombreux 
ribosomes groupes et generalement dlctyosomes denses, 
juxtanucleaires . Elles paralssent toutes pouvoir 
fonctlonner comme f ibroblastes , a l'exception de cellu 
les a grosses vacuoles, dont l*origine est encore 
inconnue • 

Les larves de Mycale et d' Adocla ont des sillco- 
blastes, sans caracteres cytologlques part iculiers • 
Des le stade larvaire, les spicules s'elaborent sous 
forme de baguettes prote inlques , qui s'etendent entre 
deux ou plusleurs tres grands vacuoles termanales , 
ou se produit la croissance splculaire. 

Au debut de la metamorphose, on constate simulta- 
nement, la resorption flagellaire et les de'placements 
des pinacocytes prlmalres, qui proviennent du mesen- 
chyme Interne ou posterleur. La jeune eponge fixee, 
sans types cellulaire supplementaires , contlent les 
restes de nombreuses cellules vacuelisees, dans sa 
fraction superieure. 
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TWO PHYLOGBNIC LIHBS IH THB CO BLENT BRAT BS FROM THE VIEWPOINT 
OF THEIR SYMMETRY. Tohru Uohlda. Zoologloal Institute. Faoulty 
of Science, Hokkaido University, Sapporo, japan . 

The symmetry must be discussed not only on tha adult mor- 
phology, but also on ambry ologlcal process. In this respect, 
the Hydrozoa and Scyphozoa are radially symmetrical, but the 
Anthozoa are bilaterally symnetrloal. The primitive planulold 
form posslvely differentiated Into two forms, one with radial 
symmetry and the other with bilateral symmetry, both pelaglo 
In the earlier stage and borrowing In sand In the later stage. 
The primitive form of Hydrozoa seems to be a Hybooodon-llke 
hydrold and the primitive form of Anthozoa seems to be a Gerl- 
anthus-llke polyp. 
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THE CONTRACTION BURST PACEMAKER SYSTEM IN HYDRAS. C. B. 
McCullough, Dept. of Biology, Yale University, New Haven, Connecticut, 
U.S.A. 

Under constant conditions, individual hydras ( Hydra littoralis; H. pirardi) 
show bursts of longitudinal muscle contractions. These occur every 5-10 
min and reduce the polyp to a tight ball. Each burst lasts 30-60 sec. 
Electrophysiological recording shows large (30 mv), slow (250-500 msec), 
compound potentials occurring prior to each coordinated contraction. They 
are conducted non-dec rem en tally at about 20 cm per sec. Each burst con- 
tains a characteristic number of pulses (5-7 in H. pirardi; 12-15 in H. 
littoralis). The firing is patterned: intervals between potentials are short- 
est in mid-burst and remain proportional despite variation in burst duration. 
Similar patterned bursts, lasting 5-10 sec and containing fewer impulses, 
occur with individual tentacle contractions. Single electric shocks elicit 
single contractions, not a burst. 

A light flash (maximum effective wave length shorter than 500 my.) as 
brief as 0.2 sec given to a dark-adapted animal during the interval between 
any two burst pulses, may halt the burst. Partial blocking is produced by 
stimuli of reduced intensity. When 10-15 consecutive bursts are so blocked, 
the burst initiation rate rises. Blocking thresholds also rise and eventually 
a vigorous burst occurs in spite of the inhibitory stimuli. Burst frequency 
then returns to normal levels. 

Blocking experiments with localized illumination show that the contrac- 
tion burst pacemaker is within the sub-hypostome tentacle base region in 
normal animals. Extirpation of this region at first blocks contraction bursts 
entirely; subsequently they reoccur but at a greatly reduced frequency, a ten- 
fold drop to about 2 bursts per hour. Such "decapitation" also eliminates the 
contraction response to sudden shaking (see Rushforth et al, 1963). 

Termination of bursting is the initial phase of a dark-adapted animal's 
characteristic behavioral response to light. When a light is turned on, 
spontaneous contractions cease and the polyp extends to twice its resting 
"dark" length. After 3-5 min the extension ends, either in locomotion with 
tentacle attachment and a somersault (typical in animals starved for 2-3 days) 
•r in a contraction burst. Bursts then reoccur frequently, so that the burst 
frequency doubles. These responses to illumination will be illustrated with a 
short time -lapse motion picture. 

Contraction bursts of well-fed H. littoralis , kept under conditions 
approximating their natural environment, show a frequency of 8-12 per hour 
during daylight. At night the rate declines to 4-6 per hour. When starved, 
overall contraction burst frequency gradually declines. 

Contraction bursts are one of the most obvious features of hydra 
behavior. They are significant biologically in that they give frequent inter- 
mittent sampling of the space around the polyp. The burst is also an 
integral part of locomotion and of light orientation. The specific conducting 
pathway for these potentials has not been established. The nerve-net may not 
be involved, as there is a second conducting system, the "rhythmic 
potential" system (Passano and McCullough, 1962), in these animals. The 
latter is believed to control contraction burst initiation. While the 
characteristics of the potentials suggest intermuscular rather than neuronal 
transmission, it is believed that the burst pacemaker is neuronal. 
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SUB LA PHYLOQENESE DE8 SIPHONOPHORES . 
Eugene LELOUP, Inst. r. Sc. nat., 31 t rue Vautier, 
Bruxelles *f, Belgique* 

Ches to us lee Siphonophores^le developpement de l'oeuf 
feconde •at identique jusqu'au atade Planula* 

Ches las Phyaophoridaa f una cavite apparalt au pfile ab- 
oral; alia forme le flotteur. Un etranglement annulaira la 
separe de la region orale qui davient le gaaterosolde pri- 
maire. Dana una telle larve, Siphonula , la region moyenne 
a 9 allonge en une tlge verticale (hydro some) qui donne naia- 
aanoe k deux sonea superpoaees de bourgeonnement: la aupe- 
rieure ■ nectosome at l'infe>ieure ■ aiphoeome. La cavite 
gaatrovaaoulaire du siphosome ae pourauit dans oelle du 
nectosome auivant un axe rectiligne* 

Ches la Calyoonula dee Calycophoridea , le flotteur ne 
ae forme pas* Une oloche larvaire, organe mesogleique 
maaaif, nait avant 1* apparition dea sonea proliferea* Sur 
la tige, k la baae de son aomatocyate, bourgeonne le pedon- 
cule de la premiere oloche definitive • 

Ches lea Prayomorphea « k clochea identiquea et plus ou 
moina nombreuaea, il a* allonge* II butte contre la cloche 
larvaire; la maaae inerte de celle-ci le fait devier late- 
ral erne nt. La cavite gaatrovaaoulaire de l'hydroaome ae 
briae; celle du aiphosome continue, en aena inverse* dans 
celle du pseudonectosome* 

Ches lea Pi phyomorph as , la cloche larvaire devient ra- 
pidement trea active. La vitesae de la croiaaance et le 
dynamism e dea premier ea cloches (larvaire et definitives) 
entrave l'accroissement de l'hydroaome au-deasua dea cor- 
midiea; il ne se forme pas de pseudonectosome. La sone de 
bourgeonnement dea cloches definitives, tres actives, het4- 
romorphes et en nombre reduit, se can tonne au sommet du 
siphosome, k la base du aomatocyate larvaire d'abord et de 
la cloche auperieure enauite. Elle repreaente, en reduc- 
tion, le nectoaome dea Phyaophoridaa. 
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LB COLLOBLASTB DBS CTBNOPHORBS : ULTRAS TRUCTURB, SIGNIFICATION 
Raymond Hovasss et Pierre de Puytorac . Iaboratoire de Zoologie . 
Facultd des Sciences . Clermont-Ferrand . France . 

Le oolloblaste, element caraoteristique de l'epi thulium des 
tentaoules, dans le phylum des Ctenophora . etudie* au microscope 
optique par Chun (1680; 9 R. Her twig (1880 ;, Samassa (1892) , 
0. Schneider (1902) f Abbott (1907), T.Komai (1922), R.Weill (1935) f 
est imparfaitement oonnu. Nous cherchons a combler cette lacune 
par la microscopie electronique, chez Pleurobrachia pileus Fleming 

On sait que le oolloblast€ «flr comporte un hemisphere rlpute* 
oollant, la collosphere, fixe\ a l*aze des tentaoules par deux fi- 
laments, dlnommes, l'un axial, 1' autre spiral* 

Nous dlmontrons que ce oolloblaste est bien une cellule; que 
les "grains eosinophiles" de la peripheric de la collosphere sont 
lids chaoun, par un traotus fibreux, au "corps spheroidal", qui 
centre celle-ci. Ce corps est enoastr<$ a l'extrdmite* distale du 
noyau oellulaire, lequel, a partir de la, s'effile, entoure* d'une 
mince couohe oytoplasmique, vers l'axe du tentaoule s c'eet lui 
qui constitue le filament axial* 

Le filament spiral est un tube cylindrique plain, de 0,5 i* de 
diametre, iesu du corps spheroidal, et qui re joint l'axe du ten- 
taoule en deorivant dee spires autour du filament axial* Intracel- 
lulaire au niveau du corps spheroidal, mais dans un puits oyto- 
plasmique, il se de*gage ensuite de la cellule, en apparenoe toute- 
fois s il rests, en effet, entoure* d'une membrane, en continuity 
aveo celle de la oellule t pendant tout son parcours, il rests 
done intracellulaire. 

D' autre part, la membrane qui le relie a la oellule se replie 
en un systeme de 6 4 10 crates longitudinales , paralleles entre 
•lies et disposers du o6t6 tourne* vers le filament axial* 
Ces crfttes, hautee d'un demi micron, indiquent une forte dissyme- 
trte structurale qui peut expliquer la disposition spirals du fi- 
lament et une elasticity possible* 

Les oolloblastes se forment par groupes de 6 a 8, recouverts 
chaoun, ainsi que l'a vu Schneider, par une grosse cellule oou- 
vercle, tree riohe en ohondriome et ergastoplasme, et qui dispa- 
rait a maturite. lis en sont separes par les "grains brillants" 
des auteurs, spheres labiles, a contenu olair et dont 1' origins 
nous echappe* 

Le filament spiral parait resulter de la modification d'un 
flagelle interne, ainsi que 1' indiquent lee deux faite suivants t 
Dans un oas anormal, nous avons trouve, au milieu de oolloblastes 
achev6s, une cellule non traneformee, aveo un long flagelle typi- 
que, en rapport avec un cinltosome ausei typique, aocole* au noyau* 
D 1 autre part, dans de jeunes filaments spiraux, nous avons trouve* 
dee fibrilles pdriphe'riquee , a demi estomp6es, mais vraisemblable- 
ment au nombre de 9* II semble ainsi que le filament spiral soit 
un flagelle transform**, et que, par suite, le corps spheroidal 
soit un centrosome* 
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DIGESTION IN TRICLAD TURBELLARIA. J, B. Jen n ings, Department 
of Zoology, Tfre UQ4Y8ygUy, M«4? 2, ktflftgfl- 

Digestion in the triclad Turbellaria has previously been 
believed to be entirely intracellular, following phagocytosis 
of food particles by columnar cells 01 the gastrodermls. 
Histochemical techniques for the demonstration of proteolytic 
enzymes , however, show that in both aquatic and terrestrial 
triclads there is in fact a certain amount of extracellular 
proteolysis in the gut lumen before the food is phagocytosed. 
The protease responsible for this lumen digestion has been 
identified as an endopeptidase of the cathepsin C type secreted 
by "sphere cells" of the gastrodermis. These "sphere cells" 
have previously been regarded as protein reserves. 

Intracellular digestion, traced by histochemical methods, is 
effected by an endopeptidase similar to that produced by the 
"sphere cells"; various exopeptldases of which one, leucine 
amlnopeptidase has been Identified; a lipase; and unidentified 
carbohydrases. All these enzymes are secreted from the 
cytoplasm of the columnar cell into the food vacuoles, the 
endopeptidase being the first to appear and then gradually 
being replaced by the others. Acid phosphatase can be demon- 
strated In both cytoplasm and food vacuoles in the earlier, 
endopeptidase, stages of intracellular digestion; this is 
replaced by intense alkaline phosphatase activity during the 
later stages. 
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SOME HYBROLYTIC ENZYMES IN TWO DIGBNETIC TREMATODES. 

D. W. Halton, Department of Zoolo£y f The University, Leeds 2 f 



Biochemical and histochemical techniques have been used to 
identify some of the hydrolytic enzymes in the digenetic 
trematodes Haplometra cylindracea Z « , and Fasciola hepatica L. 

Biochemical techniques demonstrate the presence of a protease, 
a dipeptidase. a lipase and acid and alkaline phosphatases in 
both these animals. 

Histochemical methods show the presence of non-specific 
esterase in the suckers and associated gland-cells of 
H f cylindracea- indicating the possibility of extracorporeal 
digestion. Merocrine secretion of esterase has been observed 
in the intestine of both flukes and there is evidence that the 
resulting extracellular digestion of foodstuffs is continued 
and completed in the gastrodermis. Msrocrine secretion in 
F.hepatica is accompanied by strong acid phosphatase activity. 

The vitellaria in both species contain leucine aminopeptidase, 
alkaline phosphatase and lipase and it would appear that these 
structures are centres of intense metabolic activity* 

The excretory duct walls in F.hepatica possess much alkaline 
phosphatase and it is suggested that here this enzyme is linked 
with selective carbohydrate absorption from the animal's 
excretory system. 
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CONSIDERATIONS SUE LA REPRODUCTION DBS SANOSUES DU GENRE TROCHBTA. 
Ro*or Huaaon. Laboratoiro de Biologie An 1 male at Gen^rale. Paoulto* 
doa Soionooa. Dijon. Franoieu 

La genre Troohota deaigne des aangauea appartenant au sous-or- 
dra daa Pharyngobdellea • II oomporta olnq eepeoee dont dauz aoule- 
ment ont ete observe es a pluaieura rapriaaa at par differenta au- 
taura oa aont s 

Troohata aubriridia Dutroohot reooltea an Pranoa (d'ou alia fut 
deorite), Angleterre, Belgique, Luxembourg, Italia at peut-etre 
Autrloha • 

Trooheta bykoirakli Gedroyo aignalee an Pologne (Carpathaa d'ou 
alia fut deorlta) at dana la plalna roumaine ainai qu'en Autrloha , 
3ul8aa 9 France, Belgique, Paya-Baa at Angleterre. 

Dana oaa troia dernierea annees noua arena pu reoolter oaa dauz 
eepeoes an Bourgogne. En Pranoa , a 1' oppose* da 1* Angle tarra 9 T. 
aubriridia n'eat pas tree frequente n'ayant ete* oapturee juequ 1 
alora qua dana 8 stations, noua arona troure 3 autraa stations 
(una an 1960, una an 1961, una an 1962). Quant k T. bykovakii alia 
est Yraiment rare puiaqu'ella n v e*tait oonnue qu'aux environs da 
Lyen, noua l 1 arona renoontree an 1961 at 1962 prea da Dijon. 

TJn daa interata majeure de oaa reooltea reside dana lea preci- 
sions qua noua pourona apporter aur l'epoqua da reproduction da 
oaa Sangauaa qui aemblait mal oonnue. 

On eait qua ones lea Hirudineea la maturite aeiuelle se rerele 
par 1* apparition d'un olitellum et que la feoondation y eat hypo- 
dermique par implantation da spermatophores . On na peut alara 3 U ~ 
g%r arao precision de la periode da reproduction de oea Sangauaa 
qu'en ranoontrant daa indiridua k olitellum bien differenoie au 
pertant daa spermatophorea ou daa oioatrloea d' implantation da 
aparmat ophorea • 

Ayant. pu reoolter d'une part k la fin de ferrier 1961 et en 
mara 1962 daa T. aubriridia arao olitellum bien differenoie et 
arao traces d 'Implantation da aparmat ophorea at d' autre part k 
la mama epoque des T. bykoyakii arao olitellum et un exemplaira 
enoore porteur d 'un'apermatophora implante dana ses teguments neua 
pourona affirmar qua aoua noa latitudes la reproduction des Tro- 
oheta ae fait a la fin da l'hirer. 
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DONNEES NOUVEUES SUR LA REPRODUCTION DE COCCIDIES EXTRA- 
CELLULAIRES PARASITES D'ANNEUDES POLYCHETES. Bmile Vivier , 
Inatitut de Zoologle, Faculty des Scienoea, Lille, France . 

L'annelide Polychete Here i a diveraioolor 0. F. M. h^berge 
dana aon coelome una Coco idle, Eucoccidlum durchonl (Vivier 196l) 
dont le developpement eat toujoura extracellulaire . L' etude de la 
reproduction de oe paraaite eat intereaaante a pluaieura egardes 
•lie revele dea falta nouveaux et apporte dea preciaiona aur cer- 
talna polnta mal eclairoia ou controvereea. Lea prlnclpaux resul- 
tata de cette e"tude ont trait aux pointa aulvanta : correlation 
aveo le cycle de l'hdte* Evolution dea gamontea, cytologic dea 
diviaiona nucleairea. 

Dana la nature la Coecidie n'eat Jamala preeente chez lea 
vera immaturea, mala aeulement chez dea vera en cours de matu- 
rity aexuelle, quel que aoit leur aexe. L f apparition du paraai- 
te, 8a croisaance, aa gamogonie et sa aporogonie vont de pair 
aveo la maturite de l'hftte ; cette evolution peut fctre declen- 
chee par lea diveraea interventions expeVimentales qui comman- 
dent la maturity aexuelle chez les Nereidiena (ablation cervi- 
cale par exemple). 

Si une reproduction vegetative n'a paa iti rencontree et pa- 
rait abaente du cycle, la reproduction aexuee ae deroule en pre- 
aentant un phenomena nouveau : l f exuviation dea gamontea. A un 
moment precis de leur Evolution lea gamontea ae debarraaaent 
d'une enveloppe externe ou exuvie. Pour le gamonte mile, le phe- 
nomene a lieu au moment de la pousaee dea flagellea dea gametea 
imtlea en formation j pour le gamonte feme lie, il precede de peu 
la fecondation et permet ainai la liberation de l'individu qui 
eat le gamete feme lie veritable. II semble qu'au cours de cette 
operation ait lieu, pour le gamonte feme lie, la liberation d'une 
substance qui attire lea gametea imtlea librea dana le milieu. 

La multiplication dea noyaux au cours de la gametogeneae rrat- 
le comme au coura de la aporogonie, ae fait suivant dea mitoses 
coccidiennea claaaiquea j le seul stade de metaphaae typique qui 
aoit detecte apparalt aprea la fecondation, au cours de la lere 
diviaion du noyau de l'oocyste, division qui eat conslderee com- 
me reductionnelle • Contrairement a ce qui a ete aignale pour 
d* autre s especea, le noyau du gamete femelle ne aemble paa aubir 
de modifications avant la penetration du gamete iratle. Lea pre- 
miers stades de la multiplication nucleaire dana le gamonte m&le 
peuvent 8tre diatinguea dea premiers stadea de la multiplication 
nucleaire dana l'oocyste par le fait que, dans le premier caa 
aeulement, subsists longtempa la trace du groa noyau du tropho- 
zoite, de mSme que le caryosome ne a f y rlduit que tree progrea- 
aivement • 
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INDUCTION OF MALES IN A USUALLY PAKTHENOGENETIC ROTIFER. 
Helene N. Guttman and Almlee D. Laderman . Ha skins Labor a* 
tories. New York City* U.S.A. a nd Dept. of Biology, Univer- 
sity College. New York University, New York 53, N.Y.. U.S.A. 

Our laboratory cultures of Brachionus rub ens had repro- 
duced parthenogenetically regardless of whether they were 
maintained in the dark or if they were offered a variety 
of day lengths, sharp changes in incubation temperatures, 
or changes in food supply. 

Male 8 are produced in these cultures after they are ex- 
posed to short light periods (less than one hour) after 
prior prolonged incubation in darkness. 

There is a refractory period following the appearance 
of males during which male production could not be induced. 

Appearance of males as a biological rhythm, interrupted 
by usual laboratory cultivation, is discussed. 
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THB FEMALE UROGENITAL ORGANS OF PRIAPULUS CAUDATU3 LAMARCK. Arns 
Nerrevang. |a§jj 2l Comp. Anatomy. Univ. of Copenhagen. Uhiversi- 
teteparken 3. Copenhagen. Denmark. 

The ovary proper of Priapulus was correctly described by Ehlers 
(1862) and Apel (1885), and the excretory organs by Moltschanov 
(1908) and Luling (1940), however, the anatomical interrelations 
of these systems were never correctly stated. The ovary consists 
of flat ovarial sacs reaching between the oviduct and a pseudmeeen- 
terium. They are set at an angle to the oviduct, into which they 
open through a labyrinthic system of septa with single -layered epi- 
thelium. The ovarial sacs likewise have a single -layered epitheli- 
um, and a basement membrane (a glycochelix) separating it from the 
coelom. The wall cells of the ovarial sacs are provided with a 
strong flagellum, the multiple rootlets of which reach the basement 
membrane, and a varying number of microvilli, through which a live- 
ly micropinocytotic activity seems to take place. The wall cells 
appear to be oogonia. Any one of them may loose its flagellum and 
microvilli, and as oocyte growth commences it bulges out into the 
coelom. Finally, the oocyte is found hanging on the outside of the 
ovarial sac, attached to the ovarial sac only by one or two of the 
wall cells, which form a sort of shallow cup. In the initial sta- 
ges of ovulation, the mature oocytes hydrolyse their way into the 
lumen of the ovarial sacs through the cup cells, which disintegra- 
te. Many oocytes were seen sitting as plugs in the holes in the 
walls of the ovarial sacs, but the rest of the ovulation mechanism 
remains unknown. 

The oviduct sends a spout into the nephridial sacs or the ro- 
stral parts of the excretory duct. The rather spaceous nephridial 
sac may be subdivided into several sacs. The eolenooyte trees open 
into theee sacs and hang freely into the coelom delimited from the 
latter only by a glycochelix. The solenocyte trees ramify into se- 
veral generations of branches, the adenocytes proper being situa- 
ted terminally. Bach solenocyte is provided with a flagellum and 
a large number of microvilli, all of which extend far down the 
branch generations. Before reaching the nephridial sac the materi- 
al excreted passes between opposed brush borders in a septate so- 
called filtering pad. The wall cells of the nepridial sacs are al- 
so provided with a brush border. In some individuals the excretory 
duct was seen to function in its rostral part as a bladder together 
with the nepridial sacs. The caudal part, which rune through the 
muscle layers of the body wall, is always narrow with a high epi- 
thelium arranged on septa and provided with a sphincter. 

Between the branches of the solenocyte trees, amoebocytes which 
are strongly PAS-positive, were observed to disintegrate, their 
contents of PAS-positive substances spreading diffusely into eole- 
nooyte8 and cells of the wall of the branches. This process was 
also observed in ultra thin sections. The walls of the nephridial. 
sacs and the excretory duct show a very strong alkaline phosphatase 
reaction. As there are only fenestrated cellular membranes between 
solenocytes and wall cells in the solenocyte tree, ooelomic fluid 
may diffuse rather unimpeded through the glycochelix into the lumen 
of the solenocyte trees, and reabsorption may take place in the 
nephridial sacs and the excretory duct. 

References: Apel, V. ,1885: Zeitschr. wiss. Zool. , 42:459-529: 
Bhlere, B. , 1862: ibid., 11:205-252; Luling, K.H. , 194o:ibid. , 
153:136-18o: Moltschanov,"!. A. , 1908: Bull. Acad. Imp. So i. St- 
Petersbourg, VI.3er.Tome 2. vol. 1 :957-967. 



Digitized by 



Google 



34 



PROTRACTION AND RETRACTION OF OPHIUROID TUB3-FSBT. Jtw 
Woodley* Dopt. of Zoology* University of Oxford, England * 

In the water-vascular system of ophiuroids, the absence 
of tube-foot ampullae comparable to those of asteroids Is 
striking. Perhaps because the tube-feet are not important 
in locomotion and because they may show only slight changes 
of shape, protraction mechanisms have not hitherto been 
investigated. 

Histological examination of nine genera of ophiuroids 
has shown that the foot musculature, although entirely 
longitudinal, is more or less differentiated into two 
systems, proximal and distal. The proximal one, which is 
in that part of the tube-foot within the arm, is the 
functional equivalent of the ampulla of other classes of 
Echinoderms, antagonistic to the longer muscles which 
retract the foot. 

When the foot retracts, the expansion of the "ampulla" is 
limited by the surrounding ossicles. The full retraction 
of long feet is obtained In many species by forcing excess 
fluid into the radial water canal. The elastic reaction of 
the canal forces water back into the foot at the first stage 
of protraction. In these animals, the valve which otherwise 
maintains pressure within the foot is equipped with muscle 
fibres which can open it. Secondly, the radial canal is 
partitioned by muscular sphincters so that each pair of 
tube-feet can operate independently. 

The histological details of these systems illustrate 
differences in the capabilities of tube-feet from different 
regions of an arm or in different species. Some ophiuroids 
whose tube-feet are able to extend considerably have further 
modifications to deal with the extra hydraulic fluid 
expressed from the tube-feet on retraction. The radial 
canal segments may themselves be capable of great inflation, 
or vesicles accessory to the canal may expand into special 
cavities in the vertebral ossicles. 

It is suggested that the basic ophiuroid protraction 
device may have been present in their somasteroid ancestors. 
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FACTORS CAUSING VARIATION IN THE STATOBLASTS IN LOPHOPODELLA. 
Shuaitu Oda. Biological Laboratory. St. Paul' a Pniversltv. Tokyo. 
Japan . 

Statoblaata are a kind of bud formed aaexually in freshwater 
Bryoaoa and their charaoteristios are very important for the 
classification of freshwater Bryosoa. Vari'ation in these oharac- 
teristios is very oommon. Hitherto, however, the problem of the 
factors whioh determine the variation of the statoblaata has not 
been solved experimentally! because it is very difficult to rear 
a oolony of freshwater bryoaoans for a long time under laboratory 
conditions. 

Recently we made studies on the variation of the statoblaata 
of Lophopodella carter! occurring in Japan. We observed a re- 
markable tendency for the number of spines at both ends of the 
statoblast, as well as its shape, to change with the seasons in 
nature. Therefore, in order to investigate the influence of 
temperature on the formation of the statoblast, we attemped to 
rear colonies at various temperatures such as 30°, 25°, 20 C C and 
others, and aucoeeded, at last, in rearing oolonies undfer such 
conditions. Zooids germinated from the statoblasts and colonies 
grown from them were attached to a glass slide and were reared 
in a small glass aquarium whioh was kept in a large aquarium 
thermostatically controlled at a given temperature. The water 
in the small aquarium was replaced every day with fresh pond 
water rich in floating flagellates, which are food for bryosoans. 

Our experimental results proved that there is a remarkable 
correlation between the temperature of the water in which the 
oolonies were kept and the number of spines on the statoblasts 
formed in those colonies. That is, at higher temperatures the 
number of spines is fewer, definitely increaaing with decreasing 
temperature. Also, measurements showed that, as the temperature 
is decreased, the lengths of both axes, long and short, of the 
whole statoblast increase, and the value of the ratio between 
the two axes becomes gradually smaller. Thus there is a tendency 
to change shape from spindle to ellipse to square with decreasing 
temperature. Statoblaata nearly circular in shape and bearing 
large numbers of spines along the entire border were released 
from oolonies kept at 10° C. Moreover, it was shown that the 
temperature-sensitive time in the developing statoblast is before 
its disciform stage. 

As to any hereditary tendency in the variation of the stato- 
blasts, we had no dearly indicative results. However, in ad- 
dition to the above observations, it was noted that the number 
of spines on the statoblasts released from old oolonies was some- 
what larger than that released from relatively younger oolonies, 
when they were reared at the same temperature, especially at 
lower temperatures. 
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Observations on the snails drilling young bivalves of Tages 
£hilip£inaru£. Choi. Ki Chul» Dept* of Biology, College of" 
gdacatlon,~SeourMational University j Seoul, Korea, ' 

The present observations on the perforation bored Into 
young bivalve Tages £hil^£inarum (less th« 2m in shell 
length) by boring snails were conducted at Sun-Jae Island in 
I960 and IN-CHCN Harbor in 1962. 

1* Young bivalves of the species which were left with 
bored holes in the* were found both in IN-CHCN Harbor and 
Sun-Jae Island. 

2. The location of the holes in the vales of the young 
bivalve varied widely , while the holes of the adult bivalve 
were located at relatively difinite position in the valves. 

3* The author realized that the holes are bored by • 
species of snails that have radulas, for the inner diameters 
of the holes were much smaller than their outer diameters* 

U* The size of the holes in the valves of young bivalve 
was much smaller than those holes bored in adult valves* The 
minimum size of the holes was only 7.5 micron in diameter* 



$. The author considered that the boring snail is 
NaUcajsevera that is found abundantly in IN-CHON Harbor and 
Siin-Jae Tsland and that this snail is the only species found 
in the particular areas and performs the above mentioned 
behavior* The author could confirm experimentally the snail 
drilling young bivalves of Tages £hilip£inarum. 
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THE FILTER FEEDING MECHANISM OF BIVALVES, A CONSTANTLY 
WORKING ENGINE OR A CONTROLLED BEHAVIORAL ACTIVITY ? 

By CARL SCHLIEPER ( institut fiir Meereskunde , KIEL , Germany ) 

A considerable number of marine invertebrates 
employ a filter mechanism for obtaining minute food parti- 
cles from the surrounding medium. Many details of how 
these filtering mechanisms work are carefully analysed. But 
ve know very little about an eventual regulation of the 
filtering rate in relation to the food contents of the ex* 
ternal medium. The investigators mostly assume " steady 
feeding rates "• I cannot believe that such a feeding 
habit would be very economically. Ve therefore have inves- 
tigated the feeding mechanism and behavior of the mussel 
Mytilus edulis in this relationship (SCHLIEPER, KOVALSKI, 
FLUEGEL, THEEDE, "Kieler Meeresforschungen" 1936-1963)* 

Ve have measured separately the cilial beating of 
the gill epithelium, the pumping rate and the filtering 
rate under various conditions. Ve observed that those 
three activities change very quickly in response to alter- 
ations of the external medium. In each moment the absolute 
rates are depending from cellular and nervous reactions, 
stimulations and inhibitions. This is valid as well for 
the ciliary activity of isolated gill pieces as for the 
behavior of whole animals. Starving intact mussels in pure 
food free sea water display decreasing pumping and filter- 
ing rates together with a smaller opening of the valves. 
Mechanical stimuli, by touching or moving the mussels or 
by an incipient water current, immediately cause a tempo- 
rary broader opening of the valves and a considerable in- 
crease of the pumping and the filtering rates, lasting one 
to several hours. Feeding of the mussels, for example by 
addition of soluble nutrients (as glucose etc.) to the ex- 
ternal medium, induce longlasting increases of the pumping 
and the filtering rates. 

The se results mean, that Mytilus . a very common 
bottom living filter feeder, can indeed regulate efficient- 
ly and purposefully the working of its feeding mechanism 
in relation to the food contents of the sea water. 
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ETUDE EXPERIMENTALE DE LA REGENERATION DU TENTACULE OCULAIRE 
CHEZ ARION RUFUS. Moniaue Chetail. Laboratoire d'Anatomie com- 
paree. Faculty des Sciences de Paris , France . 

L* etude histologique preiiminaire a montre que le r^g^n^rat 
comporte 2 feuillets, un exoblastfeme et un endoblastfeme, qui 
different par leur origins, leur mode de division et leurs deri- 
ves* Pour conf inner ces resultats, une etude experimental a ete 
entreprise dont voici les conclusions t 

Des injections de colchicine et de bleu trypan administr£es a 
des Arion en cours de regeneration provoquent une crise caryocla- 
sique dans l'exoblast&me ou les mitoses amorc£es degenferent en 
pycnoses. Si l v on poursuit les injections durant la morphog£n&se 9 
la regeneration des organes sensoriels est inhib^e ou pour le 
moins deficient© t l'oeil et les organes olfactifs r£g£n£r£s pro- 
viennent done bien des mitoses de l'exoblastfeme* Par contre, 
1' absence d* action mi toe 1 as i que de la colchicine et du bleu try- 
pan sur l'endoblast&me est un argument en faveur de l'amitose 
coome mode de multiplication cellulaire dans ce feuillet, argu- 
ment qui est renforc£ par la morphologie des noyaux et 1 'opinion 
analogue emise par plusieurs auteurs au cours de la regeneration 
de divers tissus dans d'autres groupes. 

De l'encre de Chine et des colorants vitaux (carmin et bleu 
trypan) injectes a des Arion en cours de regeneration tentacu- 
laire mettent en Evidence les proprietes d'athrocytose de cer- 
taines cellules de l'endoblastfeme (macrophages et histiocytes)* 
Par contre, jamais les cellules de l'exoblast&me n'athrocytent 
les colorants vitaux : 11 ne s'agit done pas de cellules histio- 
cytaires. 

En soumettant le tentacule a des traumatismes divers, imagines 
grSce au mode de retraction de cet organe, on peut obtenir s^pa- 
r^ment chacun des 2 feuillets du blast&me, rendant ainsi evidente 
l'origine de chacun d'eux t l'exoblast&me provient par mitose de 
l v £piderme cicatriciel; l'endoblast&me provient de la mobilisa- 
tion sous l'exoblastfeme et de la division directe des cellules 
6migr£es des tissus l£s£s par l f ablation tentaculaire, a l v excep- 
tion de l'£piderme. 

En r^surn^. dans l'exoblast&me la mitose joue un rdle prepon- 
derant et la morphogeny se est limitee a ce feu il let, 11 s'agit de 
regeneration par epimorphose; au contraire, dans l'endoblastfeme 
11 y a remodelage des parties anciennes et la morphogenies s'ef- 
fectue grSce a une ^utilisation des elements histologiques recu- 
perables. 11 s'agit de regeneration par morphallaxis. 
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THE REPLACEMENT OF THE MOLLUSCAN EADULA. N.W. Runham, Dept. of 
Zoology , University College of North Wales, Bangor , Caerns. 

Many theories have been propounded to account for the 
replacement of the worn out mollusc an radula. It is generally 
agreed that the radula is probably:- secreted by the odonto- 
blasts, altered chemically and physically by secretions from 
the superior epithelium of the radular gland, is replaced 
continually, moves forwards continually into the buccal cavity, 
and is eliminated in some way. In a recent paper the author 
ha 8 determined the rate of radula replacement in Lymnaea 
stagnalis (2.9 teeth rows/day), and this work has been 
extended lately to 3 other species ( Littorlna littorea . Helix 
asoersa . and Arlon ater ) by K. Isarankura working in this 
department • 

Subsequent work by the author has been concerned with the 
mechanism of replacement using trltlated thymidine to label the 
nuclei of the radular gland epithella, it has been shown that 
adjacent to the odontoblasts there is a proliferation zone 
giving rise to the superior and Inferior epithella. The 
superior epithelium moves forward at the same rate as the 
radula, but the inferior epithelium does so initially at a 
quarter of the rate of the radula in Lymnaea stagnalis . 
The cells of the inferior epithelium then flatten considerably, 
and it is suggested that they then move forward at the same 
rate as the radula. The supralateral radula tensor muscle is 
attached to the region of flattened cells. 

At the anterior end of the two epithella the cells die and 
disintegrate - the superior epithelium where it abuts on to 
the collostylar hood, and where the Inferior epithelium joins 
the general epithelium lining the buccal cavity. It is 
suggested that the radula is moved forward by the movement 
of the epithella. 

A study of the cytology of the radular glands of other 
molluscs, i.e., Patella vulgata . Helix rSomatia . Scaphander 
lignariuB , Arc hi dor is pseudpargus , suggests that there is a 
similar mechanism of radula replacement in these species also. 
It is possible that this mechanism is a general one. 
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STRUCTURE AND FUNCTION IN THE DIGESTIVE GLAND OF A MARINE SNAIL 
AGLAJA DIOMEDEA BERGH (OPISTHOBRANCHIA-CEFHALASPIDEA) . 

J. J. Gonor, Institute of Marine Science, University of Alaska 

College, Alaska 



The hlstophysiology of the digestive epithelium was studied 
by submitting animals to feeding and starving regimes prior to 
in vivo study or fixation for histochemical and cytological work. 

Partially digested, liquified food enters the lumina of the 
gland tubules by contractions of the crop. Food vacuoles quickly 
form in the digestive cells , the only cell type in which intra- 
cellular digestion takes place. During the uptake of fluid 
protein food, the appearance of these cells is suggestive of 
pinocytosis. No phagocytosis of particles was seen. Normally, 
most digestive cells are in similar stages of digestion but may 
be very a rhythmic in an animal fed often. Starvation produces 
synchrony in these cells. No cytological evidence of secretion 
was seen, but these cells discharge remnants of food vacuoles. 

A secretory cell type produces distinctive spheroidal 
secretory bodies which are discharged into the lumen by a 
peculiar holocrine mechanism just after feeding. During early 
stages in the accumulation of the secretion, these cells have a 
very different shape, a brush border and several flagellae (1-3). 
There is no co-ordination of flagellar beat between cells so 
that no currents are produced. 

Large pyramidal cells showing no direct relation to feeding 
or starvation are found in graded sizes and appear to slough into 
the lumen infrequently. They contain subapical aggregates of 
birefringent spherules, probably of CaPO^, but also containing 
ferric iron. These cells are cytologically complex, showing 
aggregates of membrane like structures and large mitochondria. 
The pyramidal cells resemble in all important points the calcium 
cells of the pulmonate digestive gland. 

The digestive cells appear to be persistent. The secretory 
cells vary greatly in number, present, and stage. They discharge 
by liberating into the lumen most of the cell as a large ball 
packed with spherules and a pycnotic nucleus. The ball quickly 
breaks up in the lumen. Prolonged starvation brings most of 
these cells to maturity and eventually to discharge. Maturation 
stages can be traced to a small cell stage without secretion 
which are localized surrounding the pyramidal cells. Mitotic 
figures were found in these loci in adult animals. It is 
probable that the secretory cells are constantly being produced 
and are not persistent. 

Amebocytes appear to play no role in either digestion or 
uptake of food in the digestive gland. 

A basketwork of fine muscle fibers, outside the collagenous 
sheath under the epithelium, apparently aids in emptying the 
lumen. 
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SHELL STRUCTURE OF FOSSIL AND RECENT PATELLOID ARCHAEOGASTROPODS # 
Copeland MacClintock, Peabody Museum, Yale University, New Haven , 
Connecticut, U.S.A . 

The presently accepted suprageneric classification of recent 
patelloid gastropods is based largely on radula and gill morphol- 
ogy, with relatively little emphasis placed on the shell. Gen- 
eral shell morphology cannot be used because most shapes are 
repeated in each of the major taxa. B^ggild (1930) defined the 
major kinds of shell structure and described the shell structure 
of 15 patelloid species. He concluded that only after further 
work on the group would shell structures be useful in their 
classification. Three major types of shell structure are recog- 
nized here: (1) Prismatic - major and minor prisms oriented at 
an angle greater than 10° to growth planes; (2) Foliated - thin 
sheets of calcite intersecting growth planes at an angle less 
than 10°; (3) Crossed - crossed- lamellar and complex crossed- 
lamellar of B^ggild, and crossed- foliated, here defined as simi- 
lar to crossed- lame liar, but with a lower angle of cross of 2nd 
order lamellae and wider 1st order lamellae. Shells examined 
are composed of from four to seven shell layers, depending on 
the species. Each layer has a characteristic structure. Varia- 
tions of these structures and different sequencial combinations 
of layers are the basis for the 16 groups listed below. These 
groups usually conform to, but occasionally cut across previ- 
ously accepted taxonomic boundaries. Shell structure of 112 
species, in section normal to shell and adapical from muscle 
scar, is generalized as follows [dorsal surface of shell is to 
left: ccf, concentric crossed- foliated; ccl, concentric crossed- 
lamellar (concentrically arranged 1st order lamellae); fi, fi- 
brillar; fo, foliated; h, homogeneous; itf , irregularly tabulate 
foliated; m, prismatic myostracum (muscle-scar shell layer); p, 
prismatic; rcf, radial crossed- foliated; rcl, radial crossed- 
lamellar (radially arranged 1st order lamellae); xcl, complex 
crossed- lamellar; 4-, and/or]: 

1. 2 Acmaea : [?p / fi / ccl / rcl / m / rcl] 

2. 3 Acmaea : [? / fi / ccl / h / m / rcl] 

3. 6 acmaeids: [p / fi / ccl / m / rclixcl] 

4. 5 Acmaea : [p / ccl / m / rclixcl] 

5. 37 acmaeids: [p / fi / ccl / m / rcl] 

6. 1 Acmaea, 1 Lepeta : [p / fo / ccl / m / rcl] 

7. 18 Cellana, 1 Helcion: [p / fo / rcl / m / rclioccl] 

8. 1 Cellana : [p / f o / itf / rcl / m / rcl*xcl] 

9. 4 Nacella : [p / fo / m / fo] 

10. 10 Patella : [rcf / ccf / ccl / m / rclixcl] 

11. 4 patellids: [p / ccl / m / rclixcl] 

12. 8 patellids: [p / ccl / rcl / m / rclixcl] 

13. 5 Patella : [rcf / ccf / ccl / m / rcl±xcl / rcf] 

14. 1 Patella : [rcf / ccl / m / rclixcl] 

15. 5 patellids: [?rcf / ccf / rcl / m / rcl] 

16. 1 Helcion: [ccf / ?xcl / m / xcl / foircf ] 
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THE ORIGIN AXD EVOLUTION OEF THE MOljLOBCS OF THE BLACK SEA. 
Prol. i)r. Alexandra ?. urossu. faculty of nlologr. University 
of jsuoharest. nomania . 

Uhderstaing the formation of the Biack Sea is prerequisite 
to understanding and interpreting the cnaracteristio features 
of the molluscs of this sea* Palaeonoologioal and geomorphologic- 
al evidence ( Haug . Jgdrussov, uillet ) is used to define and to 
trace the evolution of the Fannonian and Aral-Ponto-Caspian Bas- 
ins of the former Sarmatlan Sea which, by the beginning of the 
Tertiary, covered the major part of Europe • Initially the launal 
elements of these Basins were rather similar, i.e. they represent- 
ed a braokwater fauna, but tended to uiif er in oheir later evol- 
ution. The separation of the Pontic Basin, which was later to be- 
come the Black Sea, was responsible for the appearance of a char- 
acteristic fauna whose evolution appeared to be differently 
oriented from the remaining two as through the breaking ox the 
Bosporus ohe Pontic Basin was connected with the Mediterranean 
during the quaternary. After the connection occurred, a series 
of eplrogenetlo movements caused periodical variations in the 
------- --#---- to 




successive penetrations of the Mediterranean fauna have condit- 
ioned the interesting variations which occurred in the malaco- 
logies! fauna. 

Jfaunal studies and characterizations concerning the Pontic 
Basin made by numerous authors (Zernov. Ostroumov. Knipoyitch . 
Murray . Antlna . Borcea ) all point out to the distinct origins of 
thevarious species now in existence (relict launa and Mediter- 
ranean fauna;, while more recently works by Vudianitzki . Vino- 
gradov . Baoescu and Valiianov brought new and interesting evidence 
accounting lor tneir changes. 

Low salt concentrations! temperature and currents in the above 
mentioned Basin are responsible tor a certain character of these 
molluscs, whioh distinguishes them from the Caspian species of 
which only a few having suffered some changes occur in this Bas- 
in, whereas rrom the species migrated rrom the Mediterranean 
only eurynallne and eurythermio species are xound. Even in the 
latter (or at least in some of them) alterations may be observed 
which could lead to new subspecies or even to indepenuent species. 
Stenoiiallna elements, which are now found only in the Bosporus 
area, repeatedly and periodically penetrated and maintained them- 
selves in the Pontic Basin. The low number of species migrated 
as against those living in the Mediterranean? and the present 
distribution of relict species are accounted lor by the character 
of the physicochemlcal factors. 

The Pontic Basin offers indeed the picture of a vast laboratory 
in which the malaoologioal fauna has suffered very interesting 
changes during a relatively short period, not; much remote from 
our time. 
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MORPHOLOGICAL AND PhYLOGi^ViC UONoEfrJHATIONS ON BKACHIOPODA 
BASED ON ANATOMICAL STUDIES ABUbT SHELL AND j^ODY-WALL KflttiA- 
TIONS. Dr. Andrea de Haro. Lahore torio de Zoologla.Facultad de 
Ciencias.Universidad de Barcelona* Spain 

The study of body-wall and its derivatives on BrachiopoAa 
show anatomical formations whose complexity is gradual on dif- 
ferent families, Rhyncbonellidae(Testicardinia) are related 
with Crania (Ecardinia) by its pyramidal cells in mantle epi- 
thelium. By the acidophil protidic substance in the mantle's 
mesenchyme, Rhynchonellidae (Tegulorhynohia nigricans ), are 
clearly in relation with the remainder Testicardinia. In the 
structure and composition of the shell, there is a gradual 

diminution in giobertite in the way Crania anomala Tegulo- 

rhynchia nigrican s — —Terebratulina caput-serpentis and a gra- 
dual increment in calcite in the same sense. Lingula and 
Crlottidia have no cristallised salts in their shells and the- 
refore in this aspect they are far from Crania . In the papil- 
lae of Testicardinia there is a gradual increment in the aci- 
dophilic substance in the way Terebratulidae (Terebratulina 

caput-serpent is ) Terebratellidae (fceftathyris detruncata). 

In the stalk of Testicardinia there is cart ilagino ids capsu- 
les and increment of chomdroiticsulphuric acid in the way 
Rhynchonellidne Verebt^tulidae Terebratellidae. The ad- 
ductor muscle is clearly striated in Testicardinia, except 
in Megathyr is detruncata , therefore the striation has a phy- 
siological and not morphological value. 



Pinal considerations . By the organisation and physiological 
properties of the shell and body-wall, there are affinities 
and gradual differentiation of mantle, papillae, stalk between 

Crania Rhynchonellidae— Terebratulidae Torebratellidae. 

Among Ecardinia jJongula end Glottidia are far from Crania, 
Mesenchyme of mantle m Bracniopoaa nas a great resemblance 
with the mesenchyme under epidermis of Chaetognatha and in 
both is of octoderraic origin. 



The striated musculature presents different periods in Bra- 
chiopoda and Chaetognatha, therefore, if there i3 some rela- 
tions between them, the striation is independent in origin 
and if Chaetognatha derive from Brachiopoda,it must be from 
the prinitiv Testicardinia that they must have their origin, 
as shows the hermaphroditism of Chaetognatha and absence of 
anus and cilia in larva. 
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LIS SILLONS DE LA GARAPACE DES DECAPODES MACROURES ET 
HEVOLUTION DES SEGMENTS ANTERIEURS. Sylvie Secretin. Instltut 
de Pallontologie, Mm^tun National d'Hlstoire Naturelle. Paris. France. 



Toutes les lignes de contact entre l'endosquelette et la carapace 
correspondent a des sillons. Des regressions Evolutive* de l'endosque- 
lette, an cours de la ce*phalisation, aural ent re*duit le nombre de ces 
lignes de contact. Aussi subsiste-t-il des sillons qui ne correspondent 
pas a des contacts actuals entre endosquelette et carapace. lis en se- 
raient toutefois les vestiges. D. y aurait Equivalence entre les sillons 
inscrits sur la carapace et les sillons inter segmentates thoraciques. La 
"courbure cephalique" , dont les effete s'observent encore smr ces der- 
nier* y explique la position oblique des premiers. 

Le bord latero inferieur de chaque segment thoracique correspond 
exactement au bord de sa cavite* arthrodiale* Le premier segment thora- 
cique dont le bord lateral aoit libre sous la carapace est celui de Pm*3» 
La cavite* arthrodiale qui se trouve, sous la carapace soude*e, imme*dia- 
tement ante*rieure a celle de cet appendice porte la maxille mx2. La 
sone de carapace qui surmonte cette cavite" recouvre done, ou remplace, 
la parol late" rale du segment maxillaire. Ceci implique la disparitLon la- 
te*rale des segments porteurs du premier et du second maxillipede qui 
devaient, primitivement, se*parer le segment maxillaire du segment de 
Pmx3. La position mediane des cavite" s arthrodiales de ces appendices 
confirmc cette hypothese. 

La meme observation implique la migration vers la ligne mediane du 
segment porteur de la maxillule mxl. Des Erymaide's du Secondaire, par 
la trace laterale partielle de ce segment invisible chea les actuals, sug- 
gerent que cette migration e*tait alors en cours. 

On reconstitue done integralement la succession segmentaire sous la 
carapace. On peut ainsi identifier les sillons reproduits sur celle- ci 
comzne e*tant les empreintes de sillons intersegmentaires de segments 
parfois non successifs mais rendus jointifs par la migration me'diane de 
segments intercalates. 

L' observation, sur des specimens actuals de families varices, des 
divers degrls de coalescence de la carapace et de la face laterale du 
segment maxillaire, joint e au mode de fusion et de migration des seg- 
ments cephaliques et thoracique* anterieurs expose pre*ce*demment, sug- 
gere 1' hypothese de 1' independence primitive du corps segment 6* et de la 
carapace. L'accolement de la carapace sur les segments prealablement 
cephalise's se serait effectue* secondairement. 

Une double origine de la carapace, en coquille bivalve chea les Homa- 
rides qui possedent un sillon longitudinal me*dio-dorsal a aspect de char- 
niere, et monovalve chea les Palinurides qui en sont depourvus, est a 
envisager. 
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THE PERICARDIAL SACS OP TERRESTRIAL CRABS. Dorothy B. Bliss, 
The American Museum of Natural History, New Yonc, ft.y. ana 
Albert ginstein College or Medicine, New York, N.Y. 

Pie pericardial sacs of crabs are two spongy, whitish organs 
that lie on either side of the body and extend from the 
posterior portion of the branchial chambers to the beginning of 
the abdomen, ftiey are continuous with the pericardium and, like 
the gills, are bathed by the external medium, ttiey have highly 
convoluted cuticle and epidermis, considerable vacuolated 
connective tissue, many blood lacunae, and numerous bands of 
striated muscle fibers oriented In many directions. 

Determinations of surface area were made on the pericardial 
sacs of six species of crabs. In general, the data obtained 
confirm conclusions based on gross morphology, namely, (1) that 
the terrestrial crabs Qecarclnus lateralis, Cardlsoma guanhuml , 
and Ocypode quadra ta have larger pericardial sacs than have the 
marine crabs (5alllnectes sapldus , Cancer boreal Is , and Cancer 
Irroratus, and (2) that Q. lateralis has the largest pericardial 
sacs or all. 

In the three species of terrestrial crabs the pericardial 
sacs extend laterally Into the branchial chambers where the 
gills overlap them, the overlap being considerable In the case 
of 0. lateralis . In C. guanhuml and 0. lateralis each 
pericardial sac also Has a postero- ventral extension. Its tip 
Is fringed with setae and lies close to an external tuft of 
setae extending along the lateral margin of the first three 
abdominal segments. 

Qecarclnus lateralis has been kept In the laboratory for 
periods up to two years with sand moistened with tap water as 
the only source of water. Our observations Indicate that 
uptake of water from a moist substratum may be the normal mode 
of fluid Intake. Through capillary action the water In moist 
sand appears to be conducted by the external tufts of setae and 
along setae- lined channels (formed by adjoining segments) to the 
postero- ventral extensions of the pericardial sacs. Here, 
presumably by simple diffusion or by active uptake, the water 
appears to enter the pericardial sacs. 

Just prior to ecdysls, water uptake and retention In 0. 
lateralis are Intensified and the pericardial sacs may swell 
enormously . These processes appear to be environmentally 
regulated (Inhibited by constant light , promoted by constant 
darkness) through the medium of the neurosecretory system. 

The portion of each pericardial sac of G. lateralis that 
extends Into the branchial chambers Is notable for its thin 
cuticle and Its many blood spaces. Conceivably water may pass 
from the hemolymph to the cells of the pericardial sacs and 
thence through the cuticle Into the branchial chambers. 
Transpiration of this sort would result In a high relative 
humidity In the branchial chambers and a low rate of evaporation 
of water from the lining epithelial membrane and from the gills. 

Through their apparent capacity to absorb water from a moist 
substratum and to reduce evaporation of water from the gills, 
the pericardial sacs of 0. lateralis may have played an 
Important role In the adaptation of this species to Its dry 
terrestrial environment. 

This work was supported In part by research grants (0-^006 
and G-1125 1 ^) from the National Science Foundation. 
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PHYLETIC RELATIONSHIPS WITHIN THE PAGURIDEA (CRUSTACEA, ANOMLIRA) 
SUPPORTED BY LARVAL STUDIES. Anthony J. Provenzano. Jr.. 
Institute of Marine Science. University of Miami, Florida. 
U. S. A. 

The hermit crabs and their near relatives constitute a 
crustacean group of remarkable morphological diversity and 
have been especially favored subjects for the study of adaptive 
evolution. Many of the members of this group are so poorly 
known that their position in relation to others is obscure. 
Classification of the pagurine anomura long has been un- 
satisfactory but recently a revised classification based 
primarily upon studies of larvae was proposed. For less than 
5% of the species described is there a minimum of information 
concerning any early developmental stage, but the reclassi- 
fication is supported by adult morphology, and ecological and 
geographical patterns of distribution. 

Carcinization and other specializations in the adult stages 
concerned with ecological niches have been achieved a number 
of times in the various families of pagurine crabs. The some- 
what more conservative larval stages which are all plank tonic 
and hence inhabit a more uniform environment presumably may 
reveal clues to systematic relationships within the group. 
Larval characters which are themselves adaptive features for 
plank tonic life must be sorted from characters of systematic 
significance. Lack of techniques for rearing larvae of known 
adults from hatching to metamorphosis has been the major 
factor inhibiting developmental studies and evaluation of 
larval characters. Recent advances in laboratory methods 
have made possible the rearing of representatives of a 
growing number of genera. 

Despite the relatively small number of species which have 
been studied it is possible to make preliminary evaluation of 
a number of larval characters which at present appear to be 
of familial, generic or specific value. 
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THE RELATION OF EGG PRODUCTION TO FOOD UPTAKE IN TIGRI0HJ5 
EREVTCORNIS . G. W. Camita and J, J. Camita, Dgpt. Zoology, 
North Dakota State University, Fargo, North Dakota, and The 
Scottish Marine Station, Millport, Scotland * 

Rieodactylum tricornutum was fed to Tigrippus brevicornis 
in concentrations of 0, 1, 10, 50 and 100 cell/mm3, replen- 
ished daily, and maintained at approximately HOC. At the 
and 1 cell/mm3 levels, egg production stepped after 1 and 2 
days; at the 10 cell/mm3 level it stopped after 9 days; and 
at the 50 and 100 cell levels it continued at a constant 
rate, being about 5 eggs/day at the 50, and 10 eggs/day at 
the 100 cell levels. Die mean number of eggs/sac increased 
with each sac produced for the 50 and 100 cell/nnK level* 

The number of fecal pellets produced was proportional to 
cell concentration of the algae. 

Egg production by animals fed 100 cells/ran^ at three 
temperatures showed that there was little difference between 
the number of eggs/sew at 10°, 15° and 20°C, but more egg 
sacs were produced at the higher temperatures. The time 
required for hatching varied from 10.2 days at 10°, to t.9 
days at 15°, to 3.1 days at 20°C, which is in accord with 
other data of this kind taken on fresh -water calanoids. 

p3 2 was traced from algae to eggs and was detectable in 
all eggs produced as distant as the seventh sac after only 
one feeding of labelled algae. For 17 days after feeding, 
about 38$ of the p3 2 was traced to eggs, 35$ in the body, 
and the remaining 27$ was accounted for by difference as 
excretion and egestion. The P32 may have depressed egg pro- 
duction. The first sac produced after one feeding with P^ 2 - 
algae contained about half the number of eggs/sac as compared 
with the succeeding sacs, and with those produced by animals 
fed nonirradiated algae. 
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THE STATUS OF ENTOCYTHERID OSTRACOO RESEARCH IN THE UNITED STATES 
AM) MEXICO. C.W.Hart. Jr.. Academy of Natural Sciences of Phila- 
delphia. Philadelphia. Pennsylvania. U.S. A. 

Entocytherid ostracods are commensal on crayfishes in North 
America, end since the first entocytherid ostracod, Entocvthere 
£fjfea£iA, was described by W. S. Marshall in 1903, fewer than 
100 species have been described. This has not been due to a scar- 
city of new species, but to the fact that they have been over- 
looked in the detritus from crayfish collections, where they tend 
to accumulate* 

The subfamily Entocytherinae has recently been revised (Hart, 
C.W.,Jr.,1962, Proc. Acad. Nat. Sci. Philadelphia 114( 3) t 121-147) 
to include 10 genera — Ankvlocvthoro . Aacetocvthero . C vmocvthoro* 
Dactvlocvthoro . Donnaldsoncvthere . Entocvthere (restricted), Sfo- 
c vthere . Rhadlnocvthere . Saoittocvthere . and Unclnocv there — en- 
compassing those species formerly assigned to the genus Entocvth- 
ere «0f these genera, Unclnocvthere is by far the most ubiquitous. 
It has been recorded from Mexico northward into Washington and 
eastward Into Florida and the Middle Atlantic states. Several of 
the other genera are at present known only from one or two local- 
ities* Active research in this field is being carried on current- 
ly by fewer than a half-dozen workers. 
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«H10rEHETIWBCKHE BSAMHOOTHOBIBHHfl nAPASHTlWECKHI 
BECJIOHOrHX PAK00EPA3HUZ ( Copepoda parasitica ) 
A.IU Mapicemq. Hhctmtyt 3ooaor«« Knei. CCCP. 



napasiTH^ecraie lecaoiiorie i CBoeu npoHcxoweMi cuoaiai, 

1 OOHOBHOM 9 CO CBO<5oaHOIOyHHMK Cyclopoidea 9 WO HOSBOJUiaT 

o0*6AiHfi» mi l oabom noaoTpaae* Pasinie napasHTnacnx cope- 
poda Hauo l HecRonnx nanpawieMflx. Oaao aa hmx - iepaa 

COM* Clausidiidae OTXOMT pOflOTBeHHHe UeXVJ COOoi CaMaMCTBa 

Artotrogidae 9 As corny zontidae 9 Lichomoliidae I flp # 

OT $opn folSKMX K C6M, Coryceldae npoidOUI Caligidae fl 
CBflaamoie C HHm Dichelesthiidae 9 Lernaeidae f Lernaeopodldae 

■ apyne ceueflcTBa, Oucrpo paaBHBaDweca b HanpaBnean o0*aro 
ynpo*emin opraniaamH* 9ro ceueflcTBa otiHapyraafl cxoactbo b 
puxe npH8HasoB 9 npioflpeai pax onaungiiiecKix ocotieHHocreft op - 
raaaaami. CeueJtcTBo Herpyiiobiidae Ha cBnaano b CBoeu 

npOHCXOlAOHM Choniostomtidae (XOTH Giard I Bonnier 
IX OOMflHHHM B C6M, Sphaeronellldae )• To ia OTHOCITCfl K 

COM* Saccopsidae. 

Notodeipityoda b CBoeu npoHCxoxaeHiH Taioca CBHSaHH c 

Cyclopolda , BH6C Harpactloolda , KaK 9 TO yTBepiflai Canu 

Sbojdduhh hotowjib$how coBepmaaacB i jpyx ochobhhx HanpaBue - 
hmx: no mhhi HHTeacHBHoro pasBHTM bhboxkoboB icaiiepii ■ no 

JUHHH COXpaHeHHH JBJX CBOGOflHHX flflueBUX UeiKOB. 

CeiiaftCTBOChondracanthidae flOOTHO (3HTB BKJDDTOHO B HOfl - 

OtpHJ Cyolopoida ♦ C Chondracanthida poflCTBO OtfHapyX! - 

B8DT Sphyrildae 9 O0H*IHO COJIoaeMOe Lernaeidae . B 9 TO II 

UH6HH yGeiaaeT aay^aHHe oprannaamH caimoB 9 CTpoama kohoi - 
HocTeB h nonoBoro annapara caMOK poaa Branchioohondrites 
yoTaHOBjieHHoro aoKJiaaHHKOM (MapKeBnq 9 1940). 
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ON THE MALLOPHAGA OF EGYPT. By Professor Mahmoud Hafez & 
M.H. Madbouly, M.Sc. Department of Entomology, Faculty of 
Sciences , University of Cairo . 

A survey of biting lice encountered in Egypt on domesticated 
birds, resident birds and migratory birds has been undertaken. 
The lice were collected on birds from different localities of 
the Egyptian territory in the Nile valley, and in arid, semi- 
arid and costal zones. Both living and dead birds were inspected 
for lice infestation and collecting. 6l species of Mallophaga 
of which 56 were found to be new records for Egypt, were 
obtained from 36 species of birds. Of these species of lice 8 
were collected from 5 species of domesticated birds, 16 from 10 
species of resident birds and 37 from 21 species of migratory 
birds. The 6l species of lice belong to 31 genera under the two 
main suborders of Mallophaga namely Amblycera and Ischnocera. 
From Amblycera the family Menoponidae is represented by 12 genera 
and 22 species, while the family Philopteridae of the 
Ischnocera is represented by 19 genera and 39 species. 

A tentative key for the genera of each suborder has been 
made together with detailed morphological descriptions of the 
species of lice recorded. A systematic list of birds and their 
Mallophagan parasites is also given. 
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OISTKR NUTRITION AND ORGANIC MATERIALS. Albert Collier . 
Ooeanographic Institute, Florida State University. Tallahassee. 
Florida , 

The ecological statue of the oyster is reviewed in tenas 
of its cheadcal environnent. The role of organic materials as 
components of this environment and as specifically related to 
oyster feeding and nutrition are discussed. 
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THE CHEMICAL BASIS OP SUBSTRATE SKLBCTICeT BT CERKAII MARIES 

nmnaiBBATE uotai. Dgaig ftfm foiffPi fffrtnt s<fltM9t 

Laboratories. Manal Bridge. AwUm. forth Wales. 



Immediately thet the cyprie larvae of the baxnaclee , 
balanoidss L and Flrtn^^T MBJLtxlSl B*nda alia^t on * surf ace they 
respond to the presence or abeence of adsoxbed molecular layers. 
They soon swim off tha surface of an inert material, such aa alata 
or plastic, if thia la chemically dean. However if tha aame 
aarfaoa haa previoualy been aoakad in a aolution of protein 
axtractad froai barnaclee, tha cyprida axplora it and aanj of then 
settle permanently on it. Tha eolubla heat-stable pxotain 
fraotion of tha cuticle, arthropodin, appeare to ba tha active 
eubetance. Tha arthropodin derived froai ita oim apaciaa vae found 
to ba tha Boat affactive agent bat surfaoee traatad with 
arthropodina froai othar apaciaa of baznaela or froai othar 
arthropoda vara also found to ba attractive to cyprida. 



Cyprida did not raadily aattla on claan surfaoee, even 
these vara offarad immersed in a aolution of arthropodin, but thay 
settled raadily on aurfaoaa that had baan aoakad long enough to 
acquire an adaorbad layer of pxotain. It ia baliarad that tha 
raaponaa ia arokad by contact with a characteristic Molecular 
configuration f oxned at tha eurf ace of an adeoxbed layer of eolublc 
arthropodin or at tha surface of the tanned arthropodin of natural 
cuticle but not by contact with the protein in the dissolved etate. 
The meehaniem of thia specific response to a material in an 
inaoluble fom ia not yet underatood. 



Other marine larvae at settlement show a similar recognition of 
macromolecules specifically associated with their normal habitat a* 



Digitized by 



Google 



59 



THE ROLE OF ECTOCRINES IN ANIMAL ASSOCIATIONS. Deporest 
Davenport , Department of Biological Sciences, University of 
California j Santa Barbara, University, California . 

Recognition "by symbionts of specific chemical signs from their 
hosts has "been known for some time to be frequently of great im- 
portance in maintaining association. The perception and recogni- 
tion of such specific signals by symbiotic larvae or adults often 
serves as a trigger mechanism to release many sorts of positive 
(i.e. host- finding) adaptive behavior. If we extend the breadth 
and significance of our definition of symbiosis to include prey- 
predator relationships, such signs can also be seen to serve an 
important function as triggers of highly adaptive negative (i.e. 
predator- escaping) responses. Examples can be seen within a sin- 
gle lower invertebrate phylum such as the Coelenterata, where some 
sea anemones recognize and respond positively to precise signals 
from the shell of their hermit crab hosts and others "recognize" 
and escape by swimming away from predacious nudibranchs etc. The 
existence of this recognition may explain many types of behavior 
not hitherto understood, such as that of actinians or siphono- 
phores in harboring fish. That precise recognition by the Coelen- 
terate, possibly of specific substances released by the commensal, 
may account for the failure of the stinging host to harm its com- 
mensal can no longer be doubted. 

These mechanisms are not so important descriptively as they are 
in providing tools with which the behavior itself can be investi- 
gated and its physiological control elucidated. One would not 
have expected that the first real demonstration of specific recog- 
nition in an actinian (by Yentsch and Pierce) would have led to 
the establishment (by Robson) of the importance of a physiological 
"center" or "pacemaker" (controlling the behavior) in what has 
previously been thought to be the relatively simple non-polarized 
actinian nerve- net. This may well be carried further to a demon- 
stration of classical conditioning in a net- innervated system in 
which the ectocrine triggering a precise response may be used as 
an unconditioned stimulus. 

This tool in the investigation of behavior is at times particu- 
larly useful because the sources of such ectocrines (hosts, preda- 
tors, etc.) can be experimentally manipulated in time and space in 
a way in which many sources of specifically acting stimuli cannot 
as easily be. 

Further examples of the uses of this tool in the investigation 
of the adaptive tropotactic and klinokinetic behavior of infec- 
tious larvae and other organisms (sperms, etc.) are given. 
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METABOLIC TRENDS ASSOCIATED WITH SUCCESSION IN PRYTOPIANKTON. 
Robert Johnston, Dept* of Agriculture and Fisheries for Scotland, 
Marine Laboratory, Aberdeen, Scotland * 

Succession of species is a well-marked feature of populations 
of phytoplankton. In the past a number of interpretations of 
the phenomenon have been advanced including the familiar theory 
that growth of one species is necessary to prepare for the next; 
but there is a lack of biochemical evidence to support the theory. 

Enrichment cultures of natural populations show how growth in 
laboratory and sea conditions differs* Change in the organic 
substrate of in vitro cultures produces changes in the population 
structure that are here tentatively linked with natural succession* 
On the basis of the experimental evidence succession probably 
involves differences among species both in their external and 
internal metabolism rather than control by the limitation of or 
susceptibility towards inorganic nutrients. 
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THE SWIMMING BEHAVIOUR GP THE SEA-ANEMONE STOMPHIA COCCINEA . 
Ri^r^A Ro^aon. Dent, of Zoology, Univeralty of Cambridge B"ff'i'ffl'fl- 

The sea-anemone Stomphia coccinea Muller shows a variable 
sequence of swimming behaviour after contact either with the 
predatory nudibranch Aeolidia papillosa L. or with the starfish 
p ?IPW fc *' H a§ iabricata G rube. Hippasteria phrvgiana Parelius and 
H.gpinosa Verrill. The anemone usually detaches itself, expands, 
and exhibits sharp rhythmical bending movements which may con- 
tinue for several minutes. Its total displacement is small and 
in a random direction unless the water is flowing. The habits 
and geographical distribution of genera known to cause the 
response suggest that it may be an escape reaction to Aeolidia 
which is also evoked by certain starfish. Aeolidia will feed on 
Stomphia but the significance of the response to starfish is not 
yet understood. 

Aqueous extracts prepared from Dermasterias and Aeolidia evoke 
vigorous swimming. The active principle from Dermasterias 
disappears on dialysis or boiling; its nature is being investiga- 
ted (J. Ward) • The substance concerned in Aeolidia is secreted 
by pedal gland cells. It remains effective after similar 
treatment but its constitution is unknown. These two substances 
may act on the anemone through different sensory pathways. 
Starfish affect the disk and tentacles and usually provoke a 
contraction of the sphincter muscle, whereas Aeolidia causes 
swimming on contact with the column alone. The chemoreceptors 
await further study. 

Effective stimuli excite a pacemaker system in the column, by 
which swimming contractions are maintained. Pacemaker activity 
may be attributed to some large multipolar nerve-cells scattered 
throughout the column; from their position and histology they 
are the elements most probably concerned. Portions of this 
system are radially equivalent. The partial responses of 
divided anemones thus present not only the same features as the 
behaviour of whole animals, but the same problems. 
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A SEA ANEMONE, A HERMIT CRAB AND A SHELL - AN ECOLOGICAL TRIANGLE. 
D. M. Ross and L. Sutton. Dept. of Zoology. University of Alberta, 
Edmonton. Alberta. Canada, 

Observations are described on the association between the 
European sea anemone, Calllactis parasitica, and the hermit crab, 
Pagurus bernhardus . which usually lives in a Bucclnum shell. 
Experiments showed that this crab plays no part in establishing 
the association; the essential factor is a tentacular response 
by the anemone to the shell. The response is the same whether 
the shell is occupied, is unoccupied, or never has been occupied, 
by a crab. This response initiates a complicated manoeuvre 
during which the anemone detaches itself from one surface and 
re-settles on the shell. 

Tests on shells which had been treated in various ways showed 
that the anemone's response is due to a chemical "shell-factor", 
which is found both in the periostracum, and in the shell's 
non-mineral component. There is evidence that nematocysts are 
involved in the first response to the shell. 

If one compares this association with that between the same 
anemone and another crab, Dardanus arrosor . the primary role of 
the anemone in the association is brought out, even though some 
crabs of this species display great activity in transferring 
Calllactis to their shells from other surfaces* Some general 
conclusions are drawn concerning (a) the neuromuscular 
capacities of sea anemones and (b) infra- and interspecific 
differences in behavior. 
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INTERACTION OF A GASTROPOD VELIGER AND BOTTOM SEDIMENT RESULTING 
IN METAMORPHOSIS. Rudolf S« Scheltema> Woods Hole Oceanographic 
Ins tl tut ion t Woods Hole, Massachusetts t U» S. A, 

The veliger larvae of Nassarlus obsoletus Say have a long 
planktotrophic life. Metamorphosis is stimulated by a substratum 
which has sediment favorable for further development of the 
primarily deposit- feeding juvenile snail* In the absence of such 
sediment the length of the pelagic larval life may be increased 
two- fold. 

Physical properties such as median grain size and sorting do 
not directly influence the metamorphosis of the veliger larvae* 
Rather, certain biological properties are important in making the 
sub stratum attractive for metamorphosis. This has been shown by 
the differences in settlement obtained experimentally when the 
sediment was treated in a variety of ways* 

Incineration of the sediment resulted in removing all proper- 
ties favorable for inducing metamorphosis; no significant 
difference existed between the percentage metamorphosis on 
incinerated sediment and on controls without a substratum of 
sediment. Other less drastic treatment to the substratum showed 
intermediate effects between incineration and untreated sediment* 

The metamorphosis- inducing properties of the sediment may be 
transferred to the adjacent water as was experimentally demon- 
strated. Evidence showed that the metamorphosis- inducing factor 
from the sediment is a water-soluble substance since filtration 
of sediment-conditioned sea water through a filter with 0.8 ^i 
pore diameter did not remove the metamorphosis- inducing factor. 
It is presumed that the water-soluble substance directs veliger 
larvae to the appropriate substratum* 

The interaction of gastropod veligers of Nassarius obsoletus 
and bottom sediment greatly enhances the likelihood that the 
veligers will metamorphose in a favorable habitat. 
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POPULATION REGULATION BY BCTOCRINES IN CURA FORMANII (TURBELLARIA). 
Baaaett Magulre.Jr., Dept. of Zoology, The University of Texas, 
Austin, Texas, USA . 

When member8 of a clone of the Trlolad, Cura (■ CurtealaJ 
formanll, are fed similar amounts of food and kept together In 
different sized groups, the number of cocoons produced per worm 
Is Inversely proportional to the number of worms per bottle. 
Aeration produces very little, If any, change In the pattern. 
This Indicates that the Inhibition Is probably not the result of 
worm caused changes In the levels of oxygen or carbon dioxide 
within the culture water. 



The Inhibitory effect is not decreased by the presence of the 
monate gastropod, Phya 
factor produced by tadpol 



pulmonate gastropod, Phyaa, as 18 the case with the antl -growth 
adpoles 



When young worms which have Just emerged from cocoons are 
placed In bottles In groups of 1, 2, or 5 per bottle, assignment 
to the bottle8 determined by use of random numbers, and allowed 
to grow, cocoons appeared In bottles containing only one worm 
sooner than they appeared In bottles containing more than 1 worm. 
The probability of the difference observed occurring by chance Is 
less than 0.01. There was no apparent difference In time to the 
production of the first cocoon In cultures of 2 or 4 worms. Worm 
length In bottles In which the first cocoon had Just appeared 
averaged 9*9*1* 11.3* and 11.2mm for worms which had been cultured 
1, 2, and 4 per bottle respectively. The size at the time of 
flr8t cocoon production was significantly different (p < .05 with 
the one -tailed rank test) between the worms cultured alone and 
tho8e cultured 2 or more to a bottle. 

As the population density Increases the time required for a 
recently emerged young worm to grow to reproductive maturity Is 
lncreaaed and the rate of reproduction of the adults Is strikingly 
reduced. This Is consistent with the hypothesis that Cura 
possesses an efficient population regulation mechanism. 
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INFORMATION OBTAINED BY USING SQUID PREDATORS AS SAMPLERS. 
Malcolm R. Clarke, National Institute of Oceanography, 
Worm ley, God aiming, Surrey, England* 

Stomach contents of Cetacea, seals, birds and fish have 
provided much information concerning squids, and their dis- 
tribution (e.g., work of Joubin and Bouxin & Legend re ) • These 
studies have shown that predators often obtain species which 
have never or rarely been caught in nets and sample a greater 
size range and size maximum than nets. Geographical range of 
the specie 8 found have also been shown. 

The disadvantages of studying stomach contents are that 
digestive processes have often reduced the squids to uniden- 
tifiable fragments and in most stomachs, only beaks remain. 
This means that a very large number of stomachs must be 
examined to obtain relatively few identifiable specimens. 
Although such a collection is desirable it frequently proves 
impractical and therefore recent work has been directed towards 
a study of the beaks. Beaks can now be sorted into family 
group 8 and often it proves possible to group them into species. 
After sorting, it is sometimes possible to show that species 
exist which have not yet been described and that described 
species have a larger upper size limit than previously 
realized. The beaks can show the geographical range of named 
(e.g., Cucioteuthis) and unnamed species and the vertical 
distribution where this is known for the predator (e.g., birds). 
They indicate the relative numbers of different species, 
subject to selection by the predator. 

From the beaks we may estimate the weight of the squids, 
providing the relationship between rostral length and body 
weight is known for the particular family to which the beak 
belongs (e.g., Ommastrephidae) • Size groups are sometimes 
present which give a means of estimating growth rates. Stages 
in the darkening of beaks show the onset of sexual maturity in 
some and possibly in all species (e.g., some Ommastrephidae). 

Collection by predators is biased as indeed is collection 
by nets. Errors in identification of beaks are more likely 
than in identification of whole squids. These factors must 
always be borne in mind when interpreting data from beaks. 
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THE DISTRIBUTION AND ABUNDANCE OF THE EPIPELAGIC DECAPOD 
(CEPHALOPODA) LARVAE IN THE CALIFORNIA CURRENT. John A. 
McQowan. Scripps Institution of Oceanography, and Takashl 
Okutani. Tokai Regional Fisheries Laboratory, Tokyo . Japan . 

The growth stages of 13 species of squid have been 
determined by working down from adult specimens to those only 
a few millimeters long. These small "larvae" are planktonic. 
Their populations have been studied from a series of 2 #895 
lare;e plankton tows taken in an area of 360,000 miles , on a 
monthly basis, for 3 years. All larvae showed seasonal 
changes of abundance and frequency, but these often differed 
for different species. Both the frequency and abundance of 
some species of larvae were greater in offshore areas than 
nearshore. It was not possible to demonstrate temperature 
correlations, but a study of the amount of mixing of the 
waters of the area showed that the two most abundant species 
of larvae were most frequent and most abundant in waters that 
were of approximately 80$ northern origin. 
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DISTRIBUTION OF OCEANIC CEPHALOPODS OFF OREGON, U.S.A. 
William G. Pearcy. Department of Oceanography. Oregon State 
University. 

Over 200 midwater trawl collections made throughout the 
year to various depths down to 1000 m and alQng three 
latitudes provided data on the vertical, geographic, and 
seasonal distribution of small oceanic cephalopods of the 
northeastern Pacific Ocean off Oregon. A total of 16 
different species, including one new species, is reported. 

Gonatus fabric!!, Abraliopsis spp. and Chiroteuthis 
veranyi, common within the upper 200 m at night, were the 
most abundant squid in the collections. Galiteuthis anna t a 
and large Jape te 11a heathi and Octopodoteuthis sicula were 
collected only in deeper tows to 500 or 1000 m depth, 
suggesting that these me sope logic animals do not migrate 
into surface waters. 

The species composition was similar at three latitudes 
and indicated little geographic change in the oceanic 
cephalopod community off Oregon. Narked seasonal differences 
were noted however. The number of squid in the catches 
during the summer averaged an order of magnitude higher 
than those during other seasons. Reasons for the seasonal 
fluctuations are discussed. 
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CEPHALOPODS OF THE SAN PEDRO AND CATALINA BASINS. 

Gary Hendrix. Institute of Marine Science, University of 

Miami, Miami 49. Florida. 

A sampling program by the University of Southern 
California for the bathypelagic fauna of the basins off 
the Southern California coast has been in progress since 
December I960. Issac-Kidd Mid -Water trawls have been the 
means of sampling, and these samples have been rich in 
fish, crustacean, and cephalopod specimens. This project 
has provided not only a supply of cephalopod material, 
which has been heretofore scanty from the Eastern Pacific, 
but has yielded systematic station data which will be 
valuable as an ecological measure. 

The data provided by this program has led to some 
preliminary observations as to the day -night migration, 
seasonal distribution by depth, seasonal occurrence of 
species, and stratification of cephalopod species in the 
waters of the basins. 
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CBPHALQPOD LOCCMOTIOS. Aflflf M f T edder* Dent, of Zoology . 
Cambridge University. c^iHiH/fre, ftyflfnfl- 

Jet-propulsion is the most fundamental and widespread method 
of locomotion in the Cephalopoda, but this statement needs two 
qualifications. 

(1) The method of jet-propulsion is not always the same: not 
only is the mechanism of jet-propulsion found in Nautilus 
fundamentally different from that of the Coleoidea, but a 
variant of the Coleoid mechanism has recently been described in 
a cranchid oegopsid. 

(2) For a number of coleoid cephalopoda, the funnel is not 
the sole, nor even the principal organ of locomotion, and for 
others the funnel and its jet are probably only used in 
respiration and play no part in locomotion. 

The various methods of jet-propulsion will be compared. The 
condition found in Nautilus can be directly related to the 
presence of an external shell. The extent to which observations 
made on Nautilus can be applied to extinct shelled cephalopoda 
is still a matter for speculation. The various types of coleoid 
locoaK>tion include web-swimming and fin-swimming of various 
types. Some of these must represent a way of life very 
different from that associated with active jet-propulsion. 
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BIOLOGY OF LOUGO OPALESCENS . W. Gordon Fields, Dept. of Biology , 
Victoria College, Victoria, British Columbia, Canada . 

Loligo opalescens* is the common squid in the coastal waters of the 
Pacific Ocean from Mexico to Canada. Its life history was studied at 
Monterey, California, where spawning schools support a considerable 
fishery. Squid and their eggs are available there throughout most of the 
year; major and minor spawning peaks occur in May and November 
associated with distinct oceanographic seasons. 

While eating one crustacean this squid continues capturing others with 
its tentacles, building up a reserve of active prey within the loosely -held 
cone of arms; no evidence of the use of cephalo toxin was seen. Stomach 
contents commonly include Crustacea, fish and polychaete worms, with 
the proportion of crustacean meals decreasing and fish meals increasing 
in larger animals; squid larger than 120 mm show some cannibalism. 

Population data indicate that, at ages of one, two and three years, dorsal 
mantle lengths are approximately 65 mm, 120 mm and 165 mm for male 
squid and 65 mm, 120 mm and 150 mm for female squid. Two distinct 
populations enter the spawning grounds during the year, one being 
dominant in the earlier and the other in the latter part of the year. The 
November spawning group apparently migrates from south of Point 
Conception with the Davidson Current. 

Almost all females and most males spawn at age three years, although 
many males spawn when younger and a few when older. The 1:1 sex 
ratio of immature squid is repeated in spawning schools. All L. opalescens 
die after one season of spawning. 

A severe reduction in average size of the spring spawning stock occurred 
1947-1952 and persisted through 1961; various factors suggest a possible 
relationship between this and the disappearance of the California sardine 
from waters north of Point Conception. 
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OBSERVATIONS ON THB BEHAVIOR OF OCTOPUS. F. 0. Wood, Jr. 
Life Science* Department, Naval Missile Center, Ft. Mugu, Qmllf. 



Given proper conditions, the common Atlantic octopus, 0. 
vulgaris, adapts readily te captivity, and exhibits behavior 
patterns that may be assisted to approximate those of feral in- 
dividuals* 0. vulgaris , within rather wide limits, is eury- 
themal and eurynailne (to at least 25 °/om), but is sensitive 
to other chemical components of the water and to low oxygen* 
It will eat a variety of fish and shellfish. Longevity of cap- 
tive specimens at Marlneland, Florida, has not exceeded a year. 
Growth may be very rapid- -from 55 gm to 3549 gm in ten months, 
in one instance. 

In the male, sex can be determined by the notch in the web 
between the 3rd (heetoootylus) and 4th right arms. Mating may 
occur within two hours of the time a newly caught male is placed 
in a tank with a resident female. Two males may mate simultane- 
ously with the same female. Mating (in which the tip of the 
heetoootylus is Inserted into the mantle oavlty of the female 
for transfer of the sperms tophore ) may last for as long as an 
hour. Bgg deposition is imminent when the female prepares a 
site and repels the male. She eats nothing thereafter. Each 
egg has a thread-like stalk. A few at a time are ejected from 
the syphon and woven and cemented together by the suckers sur- 
rounding the mouth to form strands up to ten centimeters long. 
As many as 325,000 eggs may be produced over a period of about 
two weoks. The first to appear are the first to hatch (three 
to five weeks later) and hatching also oovers a porlod of about 
two weeks. This suggests that the spermatophere is retained 
intact until egg deposition begins, and that the eggs are ferti- 
lised at the time they are emitted. The female keeps the eggs 
clean and well-aerated by running her arms through them and by 
ejecting water into the strands. A larva generally emits a puff 
of sepia as it hatches. The larvae are pelagic and strongly 
photo tactic. Most attempts to keep them alive more than s week 
havo been unsuccessful. 

In passive defence, an octopus booked into a corner will 
blanch when threatened, and assume a posture in which the mouth 
and sucker side of the back-curved arms are presented. Jets of 
water are ojeoted from the funnel toward the threatening object. 
If further molested, sepia may be ejected forming a "smokescreen 11 
which (in another speoles) reportedly deadens the sense of smell 
of the moray eel, a common predator. In open water an octopus 
takes refuge in flight, blanching to inconspicuous paleness and 
emitting an ootopus-slsed blob of sepia. If handled, an octopus 
may bite with painful results due to the posterior salivary 
gland see ration. 
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FUNCTION AND COMPARATIVE MORPHOLOGY OF THE FUNNEL ORGAN IN 
CEPHALOPODS. Gilbert L. Voss. Institute of Marine Science, 
University of Miami, Miami 49, Florida. 

The cephalopodan funnel organ or Verrill's organ is poorly 
understood and its comparative morphology has largely been 
ignored. The organ is usually W shaped in the Octopods but 
in the Sepioidea and Teuthoidea is three parted, consisting 
of a dorsal inverted V shaped main organ and paired lateral 
or ventral pads. From histological examination the organ is 
found to be composed of long goblet cells whose function is 
to produce mucus. It is assumed that by the excretion of 
mucus it aids in clearing the funnel of foreign material 
during periods of inactivity or in areas where considerable 
material living or dead is in suspension in the water. 

In the Octopods the funnel organ is usually W shaped and 
departures from the norm consist in separation of the limbs 
of the W or in some cases of parallel bars. In the Sepioidea 
little variation is found in the shape of the dorsal element. 
This is also true for the myopsid teuthoids but in the 
Oegopslda considerable specific variation is found, reaching 
its greatest complexity in the Cranchiidae. The variations 
of the funnel organ are considered to be of considerable 
value in taxonomic and growth studies. 
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COMPARATIVE INTERNAL ANATOMY OF VAMPYROTEUTHIS INTERNALIS . 
Richard E. Young. Institute of Marine Science, University 
of Miami. Miami 49. Florida. 

Vampy ro teuthl s infernal Is is the sole known representative 
of the archaic order Vampy romorpha. Studies on the internal 
anatomy of this animal have further substantiated its primi- 
tive nature. Of particular interest in this regard is the 
"incomplete" structure of the mantle and the presence of a 
large mantle nerve. This nerve is the functional equivalent 
of the numerous small nerves which radiate from the stellate 
ganglion in higher forms, and may be the forerunner of the 
more advanced condition. 

To the list of unique features of this animal, several 
additions can be made. Among these is the apparent 
cyclic development of the male reproductive system, the 
highly complex nature of the statocysts and the functional 
peculiarities of the hep atop anc re as. 
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DEVELOPMENTAL ANALYSIS OF THE CEPHALOPOD EMBRYO. John M. 
Arnold, Dept. of Zoology, University of Minnesota, Minneapolis 14, Minn. 

There has been a surprising lack of experimental embryological work done 
on the cephalopoda. In this paper two approaches were used to gain informa- 
tion about the mechanism of differentiation in this group. A culture medium 
of adult squid blood, sterile sea water, and antibiotics has been devised that 
will support growth of the embryo outside of the chorion. By stripping off 
the outer layer of cells from the yolk epithelium of Loligo pealii embryos dur- 
ing the appearance of organ anlage, it was found that the yolk epithelium appa- 
rently induces the overlying cells to form the primordium of the eye. If the 
overlying cells and the yolk epithelium were removed together and cultured 
as an isolate, a complete eye was formed. If reagg re gates of dissociated 
cells were grafted onto freshly stripped epthelium, these cells assumed the 
fate of, and differentiated into parts of, the organ that would normally be 
found in that position. It was concluded that the yolk epithelium induces the 
overlying cells to form the organs above it and that this yolk epithelium has 
regional specificity. 

The egg cortex of embryos in the first cleavage was tangentially irradiated 
with a microbe am of ultra-violet light. At the time of appearance of the or- 
gan anlage these embryos lacked the organs that should have appeared above 
the irradiated area. If the blastoderm fails to cover the total egg only those 
organs that would normally develop in the cellulated area appear. Centrifu- 
gation experiments have shown the position of the blastodisc to be unrelated 
to the site of appearance of the organ anlage. It was concluded that the egg 
cortex serves as a morphogenetic map of "pre-programmed information" and 
dictates by means of the yolk epithelium where the organ anlage shall be 
formed. 
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TBE DICYEMID MESOZQA Robert B. Short and Raymond T. 
Damlan , Department of Biological Sciences , Florida State 
University , Tallahassee , Florida , The dicyemld mesozoans, 
common parasites of cephalopod kidneys, present unsolved 
problems relating to their life cycle and taxonomic posi- 
tion. Forty-one species of dicyemids have been described 
from 27 species of cephalopoda in ten genera. 

Dicyemids will be illustrated and their life cycle 
will be briefly discussed. Known hosts and localities 
will be presented and a method for preparation of material 
for study will be described. 
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THE PROCESS OF AMONIA EXCRETION IN AM OCTOPUS. W. T. W. POtf 
and A, W. Martin. Dept. of Zoology, University of Washington . 
Seattle. Washington . 

The excretory system of this cephalopod consists of a synmetri- 
cal pair of renal organs. The urine originates by the 
ultrafiltration of blood through the branchial heart appendages 
into the pericardium. The filtrate drains through the renoperi- 
cardial ducts into the renal sacs. Glucose is resorbed and phenol 
red and anmonla are transferred from the blood and concentrated In 
the urine in the renal sacs. The secretory tissues are arbores- 
cent glandular outgrowths on the walls of the lateral venae cavae 
vlthin the renal sacs, the renal appendages. The blood lies 
within the renal appendages, the urine outside. 

The function of the kidney has been elucidated by the Insertion 
of blood sampling tubes and indwelling catheters in many locations 
vlthin the renal organ. 

Anaemia diffuses from the blood Into the urine In the form of 
the mobile anmonla molecule (NH3) and is trapped in the add urine 
in the form of the ammonium ion (NH4). At the pH of the blood, 
7.0 - 7.2, about IX of the total anmonla exists as the ammonia 
molecule but at the pH of the urine, 5.1 - 5.5, only about 0.0 IX 
exists as ammonia. The degree of concentration of total aanonla 
(N% -I- NH4 4 ") in the urine may reach one hundred times that in the 
blood, but the concentration of aanonla (MHo) in the urine Is 
always lover than in the blood. The concentration of total ammo- 
nia in the urine varies with the acidity of the urine and the 
concentration of total anmonla in the blood. The carbonic 
anhydrase inhibitor Diamox © partially inhibits the acidification 
of the urine and greatly reduces the degree of concentration of 
anmonla. 

The pericardial fluid is up to one pH unit more alkaline than 
the blood and contains less total anmonla. The anmonla is 
probably removed from the initial ultraflltrate by the same 
process as that by which it is added to the final urine. The 
origin and significance of the high pH of the pericardial fluid 
is not known. 

About one-quarter of the ammonia present in the blood is lost 
from the lateral venae cavae as a unit of blood traverses the 
renal sacs, a further loss of ammonia occurs across the ctenidla 
under the circumstances of these Investigations where the aquarium 
water is at a pH of about 7.5. The pH of the blood alters less 
than 0.1 pH unit across the kidney and ctenidla together. 
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MDCIB IN INVERTEBRATES - MTRCDUCTORT REMARE3. Sophia Jakowskm , 
27 last 96 St., New Tork 2$, N.Y. 

Experience irlth mucous secretions from mammals indicates tha 
need for a chemical approach to tha study of invertebrate mous. 
Racant advances In this field ara sunmiarlsed In order to discuss 
briefly tha basle characteristics of mucins and blood group 
substances, some nathoda of Isolation and purification, and tha 
basis for hiatochemical procedures currently In use* 

Sena Invertebrates may provide batter homogeneous samples of 
mows, with minlnmn extraneous matter,e*g*ooalomio mioooytes of 
seme annelids. Tha puzzling insolubility In most solvents of 
many moons secretions of higher animals may be better studied in 
invertebrates that permit direct methods of uncus collection. 
Some species may be suited for studies en biosynthesis of mucins, 
just as bacteria contributed to the understanding of these 
phenomena In manmala « It would be Interesting to learn If tha 
basis proteins associated with Invertebrate mucins ara aa rich 
in serine, threonine and glycine as ara the nuolna and blood 
substances of higher animals* A clearer understanding of tha 
relationships of mucopolysaccharides from mucus and from connect- 
ive tissue may possibly be reached through studies on lower an- 
imals} lamallibranoh crystalline style is of interest* Studies 
on invertebrate moons in terms of innunologioal relationships 
of animal groups, as well as host-parasite relations,may prove 
of value in view of tha basic similarity af mucins and blood 
group substances in mammals* 

A number of invertebrates, known as good sources of uncus, are 
pharmacologically Investigated in relation to acetylcholine and 
related substances; concomitant observations on uncus secretion 
would be advisable* land snail has already been used in studies 
on tha affects of air pollutants t mucus secretion of aquatic 
invertebrates may be used eventually as a criterion of chemical 
pollution of fresh and sea water. Invertebrates may also furnish 
batter models for studies of mucosal irritants than some of 
those presently in use* Mora studies on invertebrate uncus 
secretion in natural or artificial ecological systems should 
be encouraged in order to elucidate some factors affecting tha 
rate and amount as well as physical and chemical condition of 
mucus* It may be of interest to investigate mucins in some forms 
that exhibit regular sax reversal in view of mucin sax dimorphism 
occurring In hamster submaxillary glands . 

Invertebrate zoology can make an important contribution to 
this relatively unexplored field* 
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CTTOLOGICAL AND CTTOCHEMICAL OBSERVATIONS OH THE MUCOUS OLAVD 
CELLS OF COKVOLUTA CONVOLUTA . Khud Jargon Podorson. Institute 
of General Zoology. University of Coponhajcon. Dtmugk , 

Tito aeoel turbellarian, Convlutt oonvoluta . is richly pro- 
vided with sraeouo gland oollo. The eytelogy of these oolls has 
boon studied employing a variety of methods s observation of 
isolated, living oolls using phase o on treat ■ioroseopy, general 
■orphelegy and eytoehenieal proportioo using fixod spool ■>■!, 
ensynatio eytoohenistry on froson oootiono and fino structural 
foaturos as revealod by olootron ■ioroseopy* 

Baood on fixod animals tho sraoous gland oolls oan bo o las si- 
fiod in two groups i antoro-doroal oollo with long, indistinct 
rod-liko ooorotion granuloo and postero-ventral oollo with 
snaller ooorotion granuloo* Those granuloo aro round or have a 
short, oonpaot rod-liko appoaranoo, Tho antoro-doroal colls 
eenprise a sioro hosiogonoouo group than tho pootoro-vontral oollo. 

Both typo a aro intonooly aloian bluo positive even at pH o.% 
and otrongly baoophilio and ■etaehronatie at pH 1.5. T*© antoro- 
doroal oollo aro baoophilio even at pH o.%. Both groups aro in- 
tonooly otainod in tho oolloidal iron proocdure. Tho antoro- 
doroal oolls aro PAS-negativo. Tho pootoro-vontral oollo aro 
variablo in thoir roaction to tho PAS-nethod. Sons oollo aro 
otrongly PAS-pooitivo, sons nogativo and soma intorsiodiato roao- 
tivo. 

Using methods ao no thy lotion, nethylation plus saponifiea- 
tion, oulfation and do sulfation combined in various ways with 
staining with ale Ian bluo and asur A at gradod pH-valuoo, tho 
PAS -method and oolloidal iron uptake, it io oonoludod that tho 
ooorotiono of both groups contain smeopolyaaoeharidoo possessing 
both oarboxylio groups and eulfato groups. Both typos contain 
■any free hydroxyl- groups , sons of whioh aro in vioinal position 
in tho pootoro-vontral gland ooll group but not so in tho antoro- 
doroal oollo* 

Amino acid end- and eido groups havo not boon demonstrated in 
the ooorotion granules, neither neutral lipid nor oxidative and 
hydro lytic enzymatic aotivity. 

The fine structure of the gland oolls and the secretion gra- 
nules will be described and the functional significance of the 
seeretions will be diseuosed. 
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THE ROLE OP GLYCOPROTEINS IN EGG-SHELL FORMATION OP TREMATODES 
AND CESTODES. J. A. glegfij Dept* of Zoology. Australian 
national University, Canberra, Australia * 

The egg of trematodes and pseudophyllidean c est odes consists 
of an ovum and a number of 'vitelline 1 oells, surrounded by a 
protein shell which is secreted by the vitelline cells. Histo- 
chemical evidence suggests that the shell protein is stabilized 
"by a quinone tanning system involving a phenolase and a 
phenolic substrate. 

The shell protein has recently been isolated from 
Schistosoma mansoni and shown to be a glycoprotein* No free 
phenolic substance can be extracted from the worm and it is 
'thought that the phenolic groups of tyrosine residues in the 
glycoprotein act as the substrate of the phenolase* According 
to this view tanning occurs by the conversion of tyrosine to the 
quinone of Dihydroxy-phenylalanine which than forms cross- 
linkages with free - NH 2 groups on adjacent glycoprotein 
molecules to give a hardened and insoluble shell protein* 

The region of the uterus where egg-shell formation takes 
place is surrounded by a cluster of unicellular glands, 
oollectively termed Mehlis* gland* The secretion of the gland 
is strongly positive to the Periodio acid - Schiff reaction 
and other histochemical evidence suggests that it is a 
oncoprotein* The mucoprotein is secreted onto the vitelline 
oells just before they release the shell protein and is later 
seen inside the shell* It is not known* however* if the muco- 
protein is stimulating secretion of the shell or whether it has 
some other effect* 

Water extracts of large numbers of glands contain a muoo- 
protein with a high electrophoretic mobility* This mucoprotein 
is currently being isolated for characterization and to enable 
direct studies of its physiologioal action to be carried out* 
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H2ST0CHEKECAL STUDIES ON THE RB&ENHtATION OF MDCUS-PRODUCIMQ 
CELIS IN THE INTEQUUENT OF THE GARDEN SUJG. John A. Arcadia 
Biology Departments Whlttler Colleges Whittle^ CallT T 



polriei 
to Deal 



Portions of the Integument of the garden slag, Tahmanla 
Irlerl s were excised and the resulting wound was anoifSST 
Deal* Healing times varied from 2 to 21 days in various 

groups of animals* 

Using fteeze-dried and fteese-substituted tissues the 

response of the "basket 11 and "granular" cell glands iras 

studied in relation to their stainability with Alcian Blues 

PAS. and Toluidine Blue* 

Site and mechanism of formation of the newly foxmed glands 

will be discussed* 
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THE EFFECT OF TEMPERATURE AID PHOTOPERIOO ON MUCUS SECRETION IN 
A SLUG, UMAX PLAVUS . Ktrl Segal. Dent. Biology. Rice Univer- 
sity. Houston. Texas . 

During the course of * study on metabolic responses and 
weight loss in the slug, Llmax flavus at temperatures below 
sero, it was observed that certain individuals secreted a thick, 
bright yellow mucus while others secreted a thin, colorless mucus. 
A preliminary analysis has shown that both the previous thermal 
history and the photoperiod influence the secretory activity of 
the animals in response to the stress of prolonged subzero 
temperatures. 

Thirty-six animals were randomly selected from a stock 
culture (20°C, LD 11:13), half were placed at 20°C, LD 8:16 
(short day) and half were placed at 20°C, LD 16:8 (long day). 
After two weeks both groups were placed at -4 C. for 24 hours. 
Fairly uniformly the short day animals secreted an abundance of 
thick, bright yellow mucus while the long day animals secreted 
a limited amount of thin, colorless mucus. Much of the weight 
loss (31X, short day; 12%, long day) can be attributed to the 
mucus. It is of interest that 83X of the short day group died 
within 3 days of the cold exposure but only 17X of the long day 
group died. 

A second group of 24 animals were moved from stock to 5 C. 
for two weeks. Half were under short day and half under long 
day photoperiod. The response to -4°C. was similar in the two 
groups. The majority of the animals secreted a thin, pale 
yellow mucus. The weight loss was 29.5X (long day) and 27. 5% 
(short day) and only one animal of each group died within 3 days. 
Thus the photoperiod effect on mucus secretion was masked at a 
low acclimation temperature. Whether the mucus cells in the 
mantle and foot epithelium show morphological and/or functional 
changes correlated with the temperature and photoperiod is being 
investigated. 
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MUCUS OF THE GIANT SLUG, ARIOLIMAX C PLUMB IANUS (GOULD). 
Robert E. Taylor, Cystic Fibrosis Research Laboratory , 
Albert Einstein Medical Center, Philadelphia Ml, Penna . 



An extensive search for an ideal organism in which many 
of the general aspects of mucus secretion can be studied 
culminated in the selection of the giant West Coast slug, 
Ariolimax columbianus . Conditions suitable for keeping the 
slugs alive during transportation from the West to the East 
Coast, and for maintaining them in the laboratory for long 
periods were established. The specimens used repeatedly 
served as test subjects and as sources of exceptionally 
large quantities of mucus, and in other ways proved to be 
well-suited for experimental work. Those not misused were 
still apparently normal after twenty months. 

Extrusion of mucus from the integument al glands was 
induced by touch, electrical shock, visible and ultraviolet 
irradiation, solutions containing monovalent (but not 
divalent) cations, and vapors of arrmonia, acetic (but not 
hydrochloric) acid, acetic anhydride, diethyl ether, 
chloroform, ethanol, and acetone. Ammonia, or a mixture of 
acetic anhydride and ether vapors, were the two stimulants 
which elicited extrusion of the largest quantity of mucus 
without permanent injury to the organism. 

Between 5% and 10% of the crude mucus obtained by induced 
extrusion consisted of solids. After removal of cellular 
and miscellaneous debris by centrifugation and of low 
molecular weight solutes by dialysis, up to 85% of this 
solid material remained. This fraction was indistinguishable 
from native mucus in many of its physical and chemical 
properties. It consisted of protein, polysaccharide, and 
inorganic ions. The inorganic residue included more than 95% 
of the calcium ions present in the crude mucus. Ultra- 
centrifugal, electrophoretic , and solubility data indicate 
that these components constituted a single macromolecular 
compound. This conjugated protein was precipitated by high 
concentrations of ethanol, acetone, and ammonium sulfate, 
but not by heat, trichloroacetic or hydrochloric acid. It 
was isoelectric at about pH 3, and dissociated under con- 
ditions which favored removal of the bound calcium. 
Dissociation yielded an acidic, water- insoluble protein, 
and a water-soluble polysaccharide. The polysaccharide 
consisted of glucosamine and fucose in approximately 
equimolar quantities, and made up about ^0% of the macro- 
molecular complex. 

The results of the chemical and physicochemical investi- 
gation of this material are interpreted to indicate that 
the integumental mucus obtained from Ariolimax columbianus 
under these conditions was primarily a single molecular 
species of mucoprotein in which the protein and poly- 
saccharide moieties were joined through ionic linkages 
involving calcium. 

*Px«sent address* Thd* work has bean dona at the Dept.of Biol. 
Sciences, University of Delaware. 
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A COMPARATIVE STUDY OF THE mTBGOMENTART MUCOUS CELLS OF 
OPHIUROIDS. A.B. Fontaine. Dggt, of Biology* Victoria College, 
Victoria * British Columbia. Canada, 

The ophiuroid Ophiocomina nigra has been shown previously by 
the author to have two types of integumentary mucous gland cells t 

(1) a massive gland originating deep in the dermis, with a 
polymelear secretory source, secreting a highly sulphated acid 
mucopolysaccharide, and functioning in defense against predationj 

(2) a unicellular gland restricted to the epidermis, secreting 
a simple acid mucopolysaccharide, and functioning in a 
suspension-feeding mechanism and sanitation. Nine other 
ophiuroid species have been examined for the presence of 
integumentary mucous cells s (Ophiocomidae) Ophiocoma acolopen- 
-drlna. Ophiopteris papulosa . Ophiopsila aranoa. 0* annulosa: 
( Qphiactidae ) Ophiopholls aculeatat (Amphiuridae) Amphipholis 
scmamata. Amphiodia occldentallai (Ophiolepidao) Ophiura 
texturata: (Qphlodermatldas) Qphioderma longicanda. 

Three of these ( Ophiocoma scolopendrina. Ophiopteris 
papllloaa. Ophiopholls aculeata) have glands which can be 
equated with the massive dermal glands and with the unicellular 
epidermal glands of Ophiocomina on the basis of structure and 
histochemistry of the secretions. Four species ( Ophiopsila 
spp., Amphipholis squamata. Amphiodia occidentalism have only 
the massive dermal gland type. In all the above species, the 
glands appear to be concerned with feeding-sanitation or 
defense, or sometimes both* Only two species ( Ophiura 
texturata. Qphioderma longjcaudaj lack mucous glands generally, 
although a few are located in the oral regions. The latter 
two species are largely carnivorous. 

A literature survey shows that 8 further species have been 
examined histologically. Five of these have cells comparable 
to the massive dermal glands of Ophiocomina. and one has 
unicellular epidermal glands as well. Three species apparently 
lack glands. Out of l£ ophiuroids for which there is information 
13 sre known to secrete mucins abundantly. The most comnon 
type of secretion is a highly sulphated acid mucopolysaccharide 
produced by a large gland of dermal origin. Less comnon is a 
unicellular gland secreting a more simple mucopolysaccharide. 
Available evidence suggests that these mucous secretions are 
concerned primarily with defensive and/or feeding mechanisms. 
It may be concluded that integumentary mucous secretions are 
sore common in the Ophiuroidea than is generally suspected, 
and that they play important roles in the functional biology 
of the group. 
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MUCUS III FEEDING MECHANISMS OF SOME CRUSTACEA. Erik Pahl. Dt»t . 
of Zoology. University of Lund. Lund. Sweden . 

The part played by entangling seoretlons In the feeding me- 
ohanisms of Crustaoea Is still under debate and comparatively 
little Is known about obndltlons outside the Branchiopoda. 

Some Malaoostraca 9 espeolally the Mysidaoea 9 feed by two dif- 
ferent methods , either by filtering minute partloles suspended 
In the water by means of a maxillary pumping meohanlsm or by 
ploklng up large food masses with the mandibular palps and tho- 
racio endopodltes. In Hemlmyels Cannon and Manton found that 
labral seoretlons are probably not Involved In filter feeding. 
This could be confirmed for Boreomyels arotloa . 

On the other hand during feeding on large objeots the effi- 
olenoy of the appendages Involved Is apparently enhanoed by 
PAS-positive se ore t ions t probably muooploysaocharides t pro- 
duced In large quantities In the mandibular palps and also die- 
tally in the thoraoopods of B. arotloa and ffeomysis Integer . 

Amphipod8 9 which are not filterers 9 mostly feed on large 
food part idee manipulated with the mouth appendages 9 and then 
large quantities of PAS-positive material are seoreted from 
the labral and other glands into the atrium oris and adjaoent 
areas. Hyper ia galba . ecto-parasite on the jelly-fish Cyanea 
oapillata . produoes extremely large quantities of suoh seore- 
tlons from body and appendages. 

The copepod Calanus flnmarchious . which feeds exclusively by 
filtering, produoes PAS-positive seoretlons from the labrum 
and mouth appendages whioh enter the filter chamber. Thus in 
this respect it differs from the mysids where the filter cham- 
ber oontains no mucus. 
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THE PRESENCE OF MUCOPOLYSACCHARIDES IN THE HEPATOPANCREAS OF THE 
ISOPOD ARMADILLIDIUM VULGARB . Harrison R. Steeves, III, 
Department of Anatomy, University of Alabama Medical Center . 
Birmingham , 

Histochemical studies on the hepatopancreas of the Isopod 
Armadlllldium vulgare (Latrellle) indicate that the distal border 
of the cells composing this organ contains a high quantity of 
acid mucopolysaccharides* At least two types are present: 
(1) that which stains with Toludine Blue-0 at pH 2.8 and is 
hyaluronidase labile, and (2) that which does not stain with 
Toludine Blue-0 at pH 2,8, but which stains with Alclan Blue 
at p.H 2*4 and is hyaluronidase fast. 

The former is most probably chondroitin A or C, while the 
latter is at present unidentified. It is undoubtedly an acid 
mucopolysaccharide as evidenced ty its staining with Alclan 
Blue, but is relatively deficient in sulfate groups. After 
sulfation with p-Hydroiinobenzenesulfonic add (PBSA), however, 
it stains positively with Toludine Blue-0 at pH 2.8. 

This distal border of the epithelium of the hepatopancreas 
is most probably the area of the cell responsible for the 
secretion of mucins, as evidenced by the fact that those mucins 
found within the lumen of the hepatopancreas exhibit the same 
histochemical properties as the distal border. 

Electron micrographs of the outer border of the cells of the 
hepatopancreas show it to be oomposed of numerous, regularly 
arranged microvilli, approximately 0.2 - 0.3 micron long and 
0.05 micron in diameter. These microvilli greatly Increase the 
surface area of the cells and are undoubtedly concerned with 
the absorptive function of the hepatopancreas* They may also 
bttb as sites of secretion, as evidenced by minute projections 
on their surface, the nature of which is as yet undetermined. 
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MARINE FOULING COMMUNITIES OF RHODE ISLANO. Donald J. Zlnn. 
Department of Zoology. University of Rhode Island. Kingston. 
R. I.. Richard P. Wood. Department of Botany. University of 
Rhode Island, and Harold Berkson. Scrlpps Institution of 
Oceanography. LaJolla. California. U. S. A. 

During the period between 1 January 1955 and 1 March 1957 the 
construction, assembling, installation, and testing of a series 
of buoyed racks of 4-inch by 5-inch glass plate and 1-inch by 3- 
inch standard microscope slides at three Stations in Narragansett 
Bay and Block Island Sound was accomplished. At the same time 
that bi-weekly or monthly samplings of test plates at various 
levels were made, plankton collections were taken. This data 
together with examination of samples of the substratum and previ- 
ously accumulated material on the hydrography of Rhode Island 
waters formed the basis for the analysis of local fouling 
communities. 

The microbenthos of the area and the early stages of the 
fouling community on the plates of the sampling apparatus showed 
little correspondence. Macroscopic foulers occurred on the 
bottom and on fouling test plates in the same area, but as water 
depth increased, these organisms decreased both in total number 
and in number per unit area of test plate. Floating objects or 
material drifting just below the surface revealed populations 
resembling the communities found on test objects placed in 
relatively the same position. 

Evidence was accumulated indicating that the time limits and 
sequences of appearance for the inhabitants of the slime film on 
newly exposed surfaces are not as precise as believed heretofor; 
these factors apparently vary with season and with geographic 
location. Nearly 100 taxa of the fauna and more than 60 repre- 
sentatives of the flora have been identified, indicating that an 
unusually large variety of plants and animals comr*-ise fouling 
communities in Rhode Island waters. 

Total biomass of fouling organisms, greatest at the surface 
and least at the bottom, was probably caused in great part by 
gradual decrease in filamentous algae, filamentous diatoms, 
colonial diatoms and solitary diatoms as distance increased 
vertically from the water surface. 

Mvtilus edulis as spat appeared at all levels at all stations 
during the simmer months. Lower temperatures increased the time 
for the appearance of the first bacterial slime and the attach- 
ment of diatoms. Sequence of early attachment was slime bacteria, 
stalked bacteria, fungi, simple diatoms, colonial and filamentous 
diatoms, and small cl Hates. Diatoms did not have to be present 
before attachment of larger organisms. 
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STROHTIUM SCAVENGERS IN JXARINE PLANKTONi THE ACANTHARIA. 
Bruno Schrelber, Dept.of Zoology, Parma University, Parma, Italy. 

Acantharia are, perhaps, the unique animals of plank tonic mari- 
ne fauna with a specific accumulation power for Sr, and therefo- 
re they belong to the category of "scavengers" of a well defini- 
te sea-water component. This has been recently confirmed by 
SCHREIHER and GAVALCA by means of a rdntgenographio analysis with 
Weissenberg method on the spicula of Anphylonche elongata wkich 
appears to be built of a single monochystal of "celestite". Owing 
to the presence in sea water of radioactive- Isotopes of Sr, Acan- 
tharia seem to be of the higest interest as possible accumulators 
of those radionuclides* Till 1959 a research plan has been carri- 
ed out in order to investigate the following problems! 1) syste- 
matics and ecology of Acantharia in Thyrrenian and Adriatic Seas 
and, more recently, also in Atlantic Ocean. 2) correlation be- 
tween Sr and Acantharia content in plankton. 3) measures of radio- 
activity and Sr90 extraction from plankton for the determination 
of the "concentration factor", comparatively done in samples with 
and without Acantharia such as in Thyrrenian and Adriatic Sea. 
4) breeding assays and autoradiography of Acantharia directly 
isolated in the open sea. The results till now achlewed a positi- 
ve correlation exists between Sr amount and Acantharia percentage 
in plankton. Extraction and measurement of the radioactive isoto- 
pes of Sr were carried out by means of two methods of radiochemi- 
cal extraction studied in such a way tofacilitate the separation 
of short-live radionuclides. Mixed samples of a large number of 
tows, required for reach a minimum of 50 mgr of plankton ashes 
have been analized in 1960-61 and the obtained results show a 
content of 349^CSr90/grSr for Adriatic plankton and of 110/pCSr90 
/grSr in Thyrrenian plankton. If however we try to calculate the 
concentration factor of the plankton as a whole and we consider 
the amount of Sr90 in sea water and the percentage of Acantharia 
in the two seas, it results that the ligurian plankton has a C.P. 
five times greater than the adrlatic one. Therefore, the starting 
hypothesis that the Acantharia act as Sr90 accumula tores seene to 
be confirmed. In fact the C.P. for the two seas result as follows: 
Ligurian Sea Adriatic Sea 

/7*C.Sr90/gr.Sr = 110 /^*CSr90/gr. Sr = 349 

/TC.Sr90/m3 « 65 r/ *c.Sr90/m3 ■ 122 

jt Sr in pi. ashes « 0.62 Jo Sr in pi .ashes = 0.053 

C.P. = 10,490 C.P. - 1,907 

Autoradiographies of Acantharia have be done by alcool-fixed 
plankton samples directly put on Ilford L4 emulsion exposed for 
variable time periods. In two samples collected in June 1962 f in- 
dividuals of Acanthostaurus and unidentified juvenile forms ap- 
pear strongly darkened with a halo in which beta traks are reco- 
gnizable. The darkening power is evident in soft parts and in 
myonema, while on the contrary the spiculae of adult specimens 
gave negative results. The fact that not the totality of speci- 
mens are -active, that the gamma spectrum of the plankton shows 
the presence of short lives radio-nuclides, which appear to be in 
particulate instead of in soluble form, and that only the soft 
parts and not the spiculae are darkened, lead to the conclusion 
that other nuclides not specificated, but not Sr90 are responsa- 
ble of these results. Siailar funds have been obtained with 
Haematococcus pluvialis cells collected in water tanks for rain 
out detection. 
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RECENT EXPERIMENTAL EVIDENCE ON THE NUTRITIONAL VALUE OF 
PHYTOFLAGELLATE TYPES TO A CALANOID COPEPOD. David L. Urry. 
Chelsea College of Science and Technology. London, England, 

The marine copepod Pseudocalanus elongatus is coiaon in 
British waters, and is eaten by a nusber of economically 
important fish, notably the herring ( Clupea harengus ) and 
the whiting ( Oadus merlangus )* The biology of Pseudocalanus 
elongatus is therefore of fundamental importance, and an 
understanding of its nutritional requirements is desirable. 
Attention has been drawn by several workers to the possible 
importance of nannoplanktonic phytoplankton to the nutrition 
of copepods. 

This problem has been studied under laboratory conditions 
by maintaining stocks of this copepod and feeding these 
stocks with selected unialgal cultures* Adult females have 
been used in these experiments. 

The chrysomonad Isochrysis galbana has proved to be an 
ideal food for maintaining laboratory stocks, since 
Pseudocalanus elongatus will feed readily upon this organism, 
normally surviving for approximately 50 days, with a 
survival of more than 100 days being commonplace* This 
may be compared with a survival of only approximately 20 days 
for starved Pseudocalanus elongatus * This flagellate, 
therefore, of only 4l* to 8*1 in sise, can alone provide a 
suitable diet for Pseudocalanus elongatus . Experiments in 
which Pseudocalanus elongatus has been fed with diatoms 
have shown that as a source of food for the copepod they 
are in no way superior to Isochrysis galbana . 

The green ji-f lagellates do not appear to provide a 
suitable diet for Pseudocalanus elongatus . When a stock 
is fed on phytoplanktonic Chlorophyceae the survival is 
identical to that of a starved stock* Examination of the 
faecal pellets produced show the algal cells to be little 
altered, and it is inferred that these algae inhibit the 
digestive processes of Pseudocalanus elongatus * 

Survival on dinof lagel lates approximates to that obtained 
with Isochrysis galbana , and this has been true even of 
Oymnodlnium veneficum which has previously been shown to 
possess toxic properties* Control experiments, however, 
have shown that the only culture available in the United 
Kingdom of this alga has lost its toxic activity* 
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BIOLOGY OP SOME POGONOPHORA. At J> gwttmrt * L C, gvttthmfl, 

faring Biglggls&l ut^tfttorY, Plmratht Bnilanfl* 

Pogonophora are benthonie Marine Invertebrates classified 
among the lower Members of the echlnoderm-ehordate stem (Deuter- 
oatomia). Our present knowledge of their distribution suggests 
association with low temperature and a food supply of (detrltal 
?) food material rather than solely with great depth, since 
they are most abundant along the continental slopes and in the 
adjacent trenches • They appear to be absent from the abyssal 
plains but are found on the continental shelf in polar and cold 
temperate latitudes. The upper limiting temperature seems to be 
about 10-12° C, though few species occur where the annual mean 
bottom temperature exceeds 9-10° C. 

Our work on the ecology and distribution of Pogonophora mas 
been carried out chiefly along the continental slope of the 
north-east North Atlantic. Here the animals have been found in 
soft deposits varying from muddy sand to soft mud. at depths 
from 150 to 1500 metres. Their distribution on the sea-bed 
seems to be extremely patchy, perhaps as a consequence of the 
apparent absence of pelagic or mobile stages in the life history. 
However, there may be some association between a great abundance 
of Pogonophora and an imbalance in the production cycle of plan- 
kton in the waters above, caused by upwelling, with consequent 
organic enrichment of the bottom deposits. 

Pogonophora are of particular interest because they lack an 
alimentary canal, and various theories have been advanced as to 
their method of nutrition. Experimental work is difficult 
because of the ease with which the elongated animals are damaged 
during bottom sampling. Our studies of the living animals, 
still in progress, deal with various aspects of the behaviour 
and nutrition of the adult and young stages; chemistry of the 
blood and other pigments (haemoglobin is present) and epidermal 
secretions; temperature dependence; and effects of light. 
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BEPTHKUBHOM H rEOFPAWIECKOM PACIIPOCTPAHBHH1I 

POGONOPHORA • A«B« foaHOB. rpOyflaPCTBeHHUtt .YHH- 

BepcHteT, JeHHiirpaa, CCCP* 



Cb6whhh o pogonophoha Ohctpo pactyt (b 1950 r. - 
8 Bixt 9 b 1958 r. - 23 f a b I960 r. - 44, b 1963 - okoho 
150 bmob). IloroHo$op OTKpuBa»T tenepB bo Bcex Mopmc h 
*ac?o b necTax, c<M?ai>wxcfl xopoio Hay^eHHHMH (EapemjoBo nope, 
HopBeiCKHe $Hopjpt, AMaHTHKa Cots aanaxHOtt EBponu 9 Cpeaaaen - 
Hoe nope). BepoHTHO, aettCTBHTea&Hoe KOJiaqecTBo bhaob He neHee 
1000. 

IloroHo$opH He HCKJnwiTejiLHo a0accasBHu 9 iota Goxbuan 
*acT* BHflOB H OtfHTaet rayGxe 2000 m. yjaTpaa(5HccajiLHH 20 BH- 

AOB (OOBMHHCTBO - 8HA6MHKH TJiyOOROBOAHUX BnflflHH). 25 BlftOB 

XHB6T He rayflxe 1000 m. Ha rjiyOHHax neHee 900 u otfHTaet 7 bh- 
AOB - $opnH nowH acKBD^HTeJiBHo apKTiroecKHe h aHTapKTHqecKwe. 

reorpa$HTOCKoe pacnpoctpaHeHHe noroHo$op HMee? cueayDUHe 

OCO(5eHHOCTH. 

IloroHo$opu oGiwhh b OKpaHHHHx HeonpecHeHHHx Moprac H B 
npidpexHux paJtoHax oseaHa, ho oTcyTCTByuT Ha OKeaHnecKon nose 

B^aJIH OT K0HTHH6HT0B H 0O2BIHX OCTpOBOB; OKpaHHfflie MOpfl XapaK- 

TepHsyrTCH icaxaoe CBoefl $ayHoH noroHo$op; rnyGoKOBOAHue BnaOT- 
hu He o^eas yaaneHmie ot KOHMHeHTa, hmodt dmeumK^o $ayny 
noroHo$op; poa sibogiinum b ueaoM pacnpocTpaHeH no^Ti hob- 
ceMecTHo. 

npepBaHHHM reorpa$H^ecKHM pacnpocfpaHeHHeic xapaRrepisyDT- 

CH pOfll*: Oligobrachia (OXOTCKOC liope H AfJiaHTHKa) f Siboglinoi- 
des (IflHJHttCKHfl OKeaH H KapHtiCKOe MOpe), Galathealinum (Uene- 

GeccKoe Mope 9 BocTOMHan MacTB IIaiiH$HK f ApKTHHecKitt OaccettH ) h 

Lamellisabella (OxOTCK06 f BepHHTOBO MOpH f ftaOHCKaH BnaflHHa, 

naHancKifi aaniiB, ApaBHtlCRoe nope). 

KaK $HJEbTpaTOpH=CeCTOHO$aTH PogonophoraHaH0OJiee O01HHH B 

MecTax 9 me meDTcn KoimeHTpauHH npHflOHHott opraHwqecKoft BaBecH. 

dTHM OOtHCHHeTCH 0TCyTCTBH6 norOHO$Op B yaaJieHHHX OT K0HTHH6H- 
TOB OTKpHTHX HpOCTpaHCTBaX OKeaHOB. 
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PROPAGATION OF THE COMMON STARFISH, ASTERIAS FORBESI, IN 
LONG ISLANP SOUND DURING A TWENTY-FIVE TEAR PERIOD. Victor 
L. Loosanoff, U. S. Bureau of Commercial Fisheries, Tiburon, California . 

Observations covered the period from 1937 to 1961 and were carried in 
Long Island Sound in the area extending for approximately 30 miles, from 
Bridgeport to New Haven, Connecticut. The stations, number of which 
varied from 7 to 23 in different years, were located at the depths ranging 
from inter tidal zone to 100 feet but principally in 12, 20 and 30 feet. Since 
1944, locations of 10 basic stations remained the same. 

The studies were designed to determine, each year, dates of beginning 
of setting, daily intensity of setting, end of setting and duration of setting 
period. Role of several environmental factors in relation to the above- 
mentioned chronological events and to intensity of setting within the same 
year and during different years was ascertained to provide, if possible, a 
basis for predicting time and intensity of setting. 

Beginning of setting varied in different years from the last week of June 
to the last week of July. In 1 945, the setting began and ended within the 
same day, September 11 • In other years, it ended between July 23 and 
September 28. The length of setting period varied from one day in 1945 to 
90 days in 1938. The time of peaks of setting also varied greatly from year 
to year, ranging the first week of July to the middle of August. The heavi- 
est setting occurred in 1938, while in 1945 regardless of a large number of 
adult starfish present, virtually no setting took place. As a rule, setting 
was heavier at the 30 foot stations than in more shallow water. Starfish 
larvae set even at the depth of 1 00 feet. 

No cyclical tendency in starfish setting was established. A good relation- 
ship was found between the date setting begins and intensity of set. It 
showed that a set beginning early may be either poor or good, but a setting 
beginning late is always poor. Poor sets may end early or fairly late 
in the season, but good sets never end early. Poor sets tend to be short, 
good sets tend to be long. Sets which reach a maximum early may end 
early or fairly late, but sets which reach a maximum late tend to end late. 

The intensity of setting may depend upon departure of sunshine from 
normal for the period between April 16 and July 15. Thus, a sunny spring 
tends to be followed by a heavier set. Furthermore, if the air temperature 
during July is above normal, maximum set tends to occur earlier. No 
other environmental variables were found to have significant relationship 
with intensity of starfish setting or provide the basis for predicting the 
date set begins or ends or the duration of setting. Finally, no relationships 
were found between the number of adult starfish in Long Island Sound and 
intensity of setting, and between the intensity of starfish and oyster setting 
during the same years. It is suggested that the presence or absence in the 
water of specific food organisms and larval diseases and predators may be 
primarily responsible for the survival, and, therefore, intensity of setting 
of larval starfish. Local minor water currents may also be important. 
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ULTRASTRUCTURE DE LA SECRETION GEHENTAIRE DU TUBE CHEZ 
SABELLARIA ALVEOLATA (L. ), AKNELIDE POLYCHETE. Jean Vovelle . 
Lab* dJAnatomie et d'Histologie oompar6es, Faculty des 
SoienceBt et Lab, de Miorosoopie eieotronique du CNRS « 
Paris, France . 

Des oellulee intracoelomiques a seor^tion proteique sphe*- 
rulaire elaborent la composante prinoipale du tube de Sabel- 
laria.La plupart d'entre elles contient dee spherules rem- 
plies d' inclusions qui noiroissent a la suite du stockage du 
materiel apres oertaines fixations, le reste, un tiers envi- 
ron, contient des spherules homogenes. Ces deux categories 
oellulaires sont entremSiees, sans formes intermediates 
suggerant un passage de l'une a 1' autre. En microsoopie opti- 
que, la dimension des oellulee, la taille des inclusions, 
1' aspect du noyau, sont comp arables dans lea deux oas, oomme 
la repartition de 1 ' ergastoplasme et la density des mito- 
ohondries.Seules les impregnations argent iques r6velent des 
satellites argyrophiles ep6oifiques des spherules heteroge- 
nes.Les tests histoohimiques de detection des proteines et 
des composes phenoliques, tree positifs pour les spherules 
homogenes, donnent une reaction plus faible pour les spheru- 
les hetero genes. Ces dernieres, qui offrent en propre une me*- 
taohromasie au Bleu de Toluidine et une recoloration du re- 
act if de Schiff rappelant les propriety's de oer tains pig- 
ments melaniques, sont oolor£es par le Vert Malachite. 

L' etude en microsoopie eieotronique a affirme la duality 
des cellules 6tudi6ee en ecartant la presence de toute stru- 
cture dans les spherules homogenes, et confirm 6 l'hypothese 
d'une identity de nature de 1' ensemble de la matiere des 
spherules homogenes aveo la gangue peripherique aux inclu- 
sions des spherules heterogenes. Ces inclusions de di verses 
tailles, fusiformes, finement structurees de doubles stries, 
ont un fort contrasts aux electrons apres fixation formoiee, 
oomme les meianines. On les retrouve, libelee de leur gan- 
gue, dans le tube organique interne de 1' animal, dont elles 
forment un element essentiel. La riohesse des deux types 
oellulaires en lamelles ergastoplasmiques et en mitoohon- 
dries apparait importante et comparable. Dans les deux cas, 
le materiel d'une spherule nouvelle apparait dans une vesi- 
oule dependant d'un systeme golgien. Pour les spherules he- 
terogenes, de petites vesioules golgiennes apportent un ma- 
teriel nouveau, de sorte qu'a un noyau de substanoe homo- 
gene s'ajoute une substance granuleuse peripherique. Cette 
derniere s'enfonoe en multiples inclusions et se struoture 
progressivement pour prendre un aspect lamelleux definitif • 

On peut y voir une scieroproteine, oomposante du ciment 
organique stabilises avant son expulsion au niveau de l'or- 
gane oonstructeur, tandis que la proteine homogene, de dou- 
ble origine, subira un "tannage" ulterieur sous l'effet des 
secretions complexes du bouclier glandulaire ventral. 
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ORIGINE DES NOUVEAUX MUSCUES A STRUCTURE HETERONEREIDIENNE . 
Rene* Defretln, Institut de Zoologle, University de Lille, Nord 
Prance. 



Au cours des transformations musculalres ll£es a l f £pitoquie 
chez les NeVeldiens, certains muscles parapodlaux gardent leur 
structure ne>£idienne, tandls que l f on observe l'apparltlon de 
falsceaux Importants de nouveaux muscles parapodlaux ventraux 
ante>ieurs et parapodlaux dorsaux ; lis se caracteVlsent par un 
sarcoplasme abondant rlche en chondrlome et plastes granuleux. 
L'examen de Nereis se transformant au cours de l'epitoquie natu- 
relle montre que ces muscles a structure h4terone>£idienne se 
d£veloppent au seln d'un tlssu d f aspect syncytial dont l'orlglne 
n'avait pu §tre preclsee* 

Afln d'^luclder le mode de formation et la nature de ce syn- 
cytium qui n'exlste pas chez les formes atoques, 11 a 6t6 proc6- 
de* a l'examen syst&natique de nombreux exemplaires de Perlnereis 
cultrifera effectuant une epitoquie expe>imentale . A cet effet, 
l f ablation de leur prostomlum a 6t6 preliminairement effectuee 
par M. DURCHON. 

Avant mdme toute modification morphologique des parapodes on 
constate, dans les regions ou se formeront les nouveaux muscles. 
h£te>one>£idiens, une proliferation importante de l'appareil 
vasculaire. Ces petits vaisseaux, a parol ultra-mince, se heVis- 
sent de veVltables touffes de cellules hautes suivant un proces- 
sus qui paratt comparable a celui de la formation des nephron - 
l£ocytes. On remarque a ce niveau une richesse inhabituelle du 
sang vasculaire en elements figures et certains h^mocytes de plus 
grande taille sont le plus souvent accol6s a la parol. II est 
difficile de pr^ciser si de tels bouquets cellulaires ont pour 
orlglne 1 ' endothelium formant la parol des vaisseaux, ou s'll 
s'aglt d'ambocytes de la lymphe temporal rement flx£s, ou enfin 
s'ils proviennent de gros hemocytes ayant franchi le mince en- 
dothelium par dlap£dfcse comme certaines figures le laissent sup- 
poser . 

Sur des exemplaires plus £volu£s, on remarque dans les mSmes 
regions des formations d' allure syncytiale dans lesquelles appa- 
raissent de fines fibrilles Isoldes. 

Les fibres het£rone>£idiennes nouvelles se forment done dans 
un tlssu primltivement indiffe>encie* dont l'origlne est ll6e a 
une active proliferation de l'appareil vasculaire. 
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LARVAL DEVELOPMENT OF NEREIS 01 VERSICOLOR IN RELATION TO 
REGIONAL SALINITY. Ralph I. Smith. Pept. of Zoology, University 
of California. Berkeley. Calif., U.S.A . 

Th* larval development of Nereis divers! color has been 
studied at Krlstlneberg Zoological Station (Swedish west coast), 
where surface chlorlnltles approximate 10-11 gm/L (salinity ca. 19 
°/oo) and at Tvirmtnne Zoological Station (Finnish south coast) 9 
where chlorlnltles are about 3 gm/L (salinity ca. 5.* °/oo). 
Fertilization Is possible at both stations over a wide range of 
chlorlnltles, but there Is at each locality a narked "bottleneck" 
of chlorlnlty, above and below which development Is blocked In the 
cleavage stages. Chlorlnlty tolerance Increases during the 
trochophoral stages, and widens most markedly by the stage of 
"three equal setlgerous segments" to essentially the range of 
tolerance of the adult. 

At Krlstlneberg the chlorlnlty bottleneck Is from 5 to 15 
gm/L, with an optimum for development near 10-11 gm/L (thus close 
to environmental chlorlnlty). Development at the extremes of 5 
and 15 gm/L Is retarded, but normal In Its outcome. 

In the less saline weters of the Inner Baltic, near the eco- 
logical limit of the species, the bottleneck for successful early 
development Is from chlorlnltles of 3 gm/L (only slightly below 
environmental chlorlnlty) to somewhat above 7*5 gm/L. The chlor- 
lnlty optimum for development at TvSrmtnne lies near 7*5 gm/L 
(twice the environmental chlorlnlty and close to the concentration 
found In the regulated coelomlc fluid of the parent worm). 

A chlorlnlty of 10 gm/L, which Is optimal for development at 
Krlstlneberg, Is lethal to the early stages of N. divers! color 
of the Inner Dal tic. It Is not yet known whether the observed 
differences In larval tolerance of salinity variation are of 
genetic origin, or whether they have arisen as a result of onto- 
genetic conditioning of the parent and of the developing oocytes, 
but the problem Is open to experimental solution. 

Because of the fact that the oocytes of Nereis divers I color 
develop within the regulated coelomlc fluid of the parent, they 
are not exposed to the selective pressures that might be expected 
to lead to the production of eggs capable of developing In fresh 
water, hence the extension of N. dl versicolor Into waters of low 
salinity does not seem likely To lead to the Invasion of fresh 
water by this species. However, a closely-related species, Nereis 
llmnlcola . hes been able to Invade and to reproduce In fresh water 
by the development of the viviparous habit, based upon hermaphro- 
ditism and Internal self-fertlllzatlon, thus permitting Its larvae 
to develop In the regulated "salinity" of the coelomlc fluid of 
the perent until an osmotlcally resistant stage Is reached. This 
physiologically "simple" reproductive adaptation hes permitted N. 
llmnlcola to live permanently In fresh weter with essentially no 
change In Its pattern of embryonic development. The Invasion of 
fresh weter by Nereis divers Ico lor seems Impossible on the basis 
of Its method of external fertilization and early development. 
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THE PROBLEM OF "EUCAIANUS ELONGATUS DANA". Bui thi Lang , 
Scripps Institution of Oceanography, University of California , 
La Jolla, California, U.S.A., and Faculty of Science , 
University of Saigon, Vietnam . 

In extension of Dr. M. W. Johnson's previous study of four 
forms of Eucalanus elongatus Dana in the N.E. Pacific, an 
examination of this copepod throughout the Pacific shows a 
fifth form close to E. inermis , restricted to the Indonesian- 
Philippine oceanic waters. This provides another example of 
diversity in the populations of a planktonic species on the 
two sides of the tropical Pacific Ocean. 
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THI DYNAMICS OOP MIXED POPULATIONS OP HATAHT BBCAPOD 0HUSTA3BA 
UT THE HORTH SEA. J*A*Allen* Pore Marine Laboratory. 
Gullerooats* Northumberland* U*C 

Seasonal and yearly fluctuations In the natant eplfauna of 
the Horth Sea must hare a considerable effeot on the Inshore 
fisheries 9 for these animals form an Important part of the food 
of marketable fish* Slnoe 1954. the eplfauna off the Horthum- 
iberland ooast has been sampled, at approximately monthly 
intervals, over various types of bottom at depths between 20 and 
100 metres* Sampling has been carried out with a i" mesh 
Agassis Trawl towed for 20 minutes* Sarldean shrimps* comprising 
some thirteen species, dominate the oatohes and It was olear 
that the best method of dealing with the samples was to analyse 
the biology of eaoh species In turn before reviewing the data as 
a whole* Analysis of the most common species Is now complete 
and a yearly pattern of growth* breeding, feeding and migration 
Is apparent* 

A few shrimps are non-migratory and these appear to be limited 
to either deep water muds or to gravel and muddy-sands where 
these hare a cover of hydrolds and ectoprocts* Splrontooarls 
lilJJeborgl and Pandallna brevlrostris occur over mud. Pandalus 
Porealls Is also present In deep water* but outside the Horth 
Sea this species probably migrates to even greater depths with 
Increasing age* Splrontooarls splnus and Pontophilus spinosus 
occur where there Is a covering of soophytes* As might be 
expected, species from the same substrate have different feeding 
habits while closely related species with similar feeding habits 
are found on different substrates* 

The last statement also holds for the migratory species* Thus 
closely related Crangon vulgaris and 0* allmanl * both of which 
feed on species of Hephthys * are found on adjacent substrata 
with very little overlap of the populations* During the summer 
both migrate but in opposite directions. C* vulgaris into shall- 
*ow water and Q* allmanl Into deep water* The latter species is 
not competing for food with the other deep water carideans* In 
the case of P*borealls and P* montagul the relationship is more 
complex and the distributions of the two species overlap* P* 
montagul feeds mainly on tublculous polyohaets such as Pectinaria 
and does not compete with the planktotrophio P* bo real Is * Very 
few larvae of P* montagul from the mixed population in deep 
water survive and it is highly probable that they are eaten by 
P. borealls * Recruitment of the deep water population of P* 
montagul is by migration of older shrimps from shallow water. 
with the result that the population inshore Is predominantly 
0-group shrimps and that offshore is predominantly 1- and 2- 
group shrimps* 

Migration can either be related to temperature and food 
seeking ( C* vulgaris ) or age ( P* montagul ) • In the case of C* 
vulgaris ana a* aTImanl there is a regular annual onshore- of 7snore 
migration, but older specimens of P* montagul never return to 
shallow water* When differences in breeding times and number of 
broods in eaoh year are taken into account, the result obtained 
Is a highly integrated annual pattern of species relationships. 
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STUDIES ON THE DECAPOD CRUSTACEA COMMENSAL WITH BRANCHING 
CORALS OP QUEENSLAND, AUSTRALIA. Wendell IT. Patton. Dept. 
of Zoology, Ohio Wesleyan University, Delaware, Ohio. 

In 1957 and 195B, decapod Crustacea were collected from 
the living portions of 141 colonies of branching coral 
belonging to Acropora in the family Acroporldae and 
Poclllopora , Serlatopora and Stylophora in the Pocilloporidae, 
at six Queensland localities. Of xhe 31 species which 
were collected frorr at least five coral colonies, 2F were 
felt to be obligate commensals, and these showed a 
marked specificity for a given family of coral, with only 
a single species occurring on both families. Six genera 
were restricted to one family or the other. Pocillopora , 
Serlatopora and Stylopora shared several commensal species 
but showed specific differences for others. 

At the four localities inside the Great Parrier Reef, 
Heron Island, Wistari Peef, Restoration Rock and Pet Reef, 
the commensal relationships were as outlined above, and 
quite uniform. At Willis Island, 250 miles east of the 
Barrier Reef, the species composition was somewhat 
different, but the main relationships rerained the same. 
In Koreton Bay to the south of the reef, only Acropora was 
present and in this locality it contained several commensal 
decapods that elsewhere occurred only on the Pocilloporidae. 

The commensal fauna showed a fnlrly regular arrangement 
of species within the coral colony. The peripheral 
branches were inhabited by species of shrimp, some of 
which were modified for a commensal existance, while others 
were relatively unmodified. These species regularly 
occurred in groups of several mature individuals. The 
spaces at the base of the colony were occupied by crabs 
and by considerably modified shrimp. The majority of 
members of this group usually occurred in pairs (one male 
and one female per colony). The species which occur in strict 
pairs apparently prevent others of their species from 
Fettling on the colony. As more or less strict pairing 
severely limits the size of the population which a species 
can develop, this may well permit more than one species to 
occupy a given niche. 

Prom stomach analysis and structure of the first legs, it 
is probable that at least some species of commensal decapods 
feed on silt-containing mucus shed by the corals. (Supported 
by a Pulbright Scholarship at the University of Queensland, 
Brisbane, Australia.) 
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DISTRIBUTION OF PINK SHRIMP LARVAE (PENABUS DUORARUM 
BURKENROAD) IN SOUTH FLORIDA. Albert C. Jones. Inst, of 
Marine Science, University of Miami, Miami, Florida, U.S.A . 

The distribution of pink shrimp larvae (Penaeus duorarum 
Burkenroad) on the southern Florida Shelf, Gulf of Mexico, 
was studied to determine their dispersion from an area of 
spawning. Variations in numbers of larvae exhibited in 
8 pace and time were evaluated by an analysis of variance 
model with a factorial arrangement of the variables (month 
of collection, geographical area, and age of the larvae). 

The numbers of larvae in time were related to the annual 
temperature cycle. The numbers increased rapidly with ris- 
ing temperature in spring, fluctuated about a high level in 
summer, decreased with falling temperature in autumn, and 
fluctuated about a low level in winter. 

Larvae were unequally distributed in the geographical 
area of study. Young larval stages were found primarily 
In areas with water depths from about 8 to 26 fathoms. 
They seldom were found nearer than 40 miles from the main- 
land. Older larval stages were found in areas with water 
depths ranging from 1 to 70 fathoms. Older larvae dis- 
persed predominantly from the spawning area in a shoreward 
direction towards coastal estuaries, which serve as nursery 
areas for Juvenile shrimp. 

The resultant water currents appear to be of insufficient 
magnitude to transport larvae to the coastal estuaries. The 
movement might be accomplished by the larvae moving only 
with the flood stream of tidal currents. Evidence is pre- 
sented that the larvae exhibit such behavior by the time 
they reach the estuaries. 
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OBSERVATIONS ON THE HISTOLOGY OF THE EYES OF EUPHAUSIID 
CRUSTACEANS. Elisabeth M. Kampa. Brian P, Boden. University of 
California, Scrippa Institution of Ooeanography, La Jolla, 
California and Bernard C, Abbott, University t>f Illinois. 

The gross anatomy of the eyes of euphausiids varies so 
greatly from genus to genus and from species to species within 
a genus that it has been used frequently as a taxonomic 
criterion. In some species the eye is veil-developed; in others 
it is ouch reduced, representing either a rudiment or a vestige 
of higher organisation. In some of the seventeen genera the eye 
is spherical; in others it is bilobed, and in the latter the 
degree of separation of the lobes varies. In only one genus is 
a photophore absent from the eye. 

The microanatomy of these eyes also differs greatly. In the 
spherical eyes organisation of the o«iatidia is around a single 
curved photoreceptive surface. In bilobed eyes two such 
photosensitive areas are present, usually set in different 
planes. The two lobes of the bilobed eye are distinctly 
different histologically. One lobe, usually the lover, is 
Multidirectional and scans a vide solid angle, as does the 
spherical eye. The second lobe is unidirectional with long 
parallel ommatidia. The lobes are veil separated from each 
other tyr layers of screening pigments, and, vhen a photophore is 
present, it too is isolated. 

In genera with bilobed eyes the number of ommatidia in the 
upper lobe is usually smaller than that in the lover lobe during 
the larval stages vhen the animals live near the surface. 
Genera with adults having small numbers of ommatidia in the 
upper lobe of a bilobed eye are most often shallow-living forms 
throughout their life cycles. 

Genera vith equally numerous onmatidia in both lobes are 
found most often in deeper waters or undertake extensive diurnal 
vertical migrations. 

The distribution of round-eyed euphausiids with depth is 
less readily generalized. 

Photomicrographs of sections from the eyes of a number of 
euphausiids will be shown. 
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A COMPARATIVE STUDY OF ARCTIC AND ANTARCTIC PYCNOGONIBA 

/©•J t. Modgpoth 
Pacific Mmrino Station, Dillon Bmmch, Cmli fornia 

Several species of pycnogonids are abundant in arctic and 
antarctic waters, but neither systematic nor ecological parallels 
are very close, and bipolarity in any sense does not exist* Host 
striking is the occurrence of very large species in antarctic 
waters, sose of then with extra pairs of legs, while at the sane 
time there is an abundant representation of very small, possibly 
stenotopio species not encountered in arotic waters. With the ex- 
ception of the. large and ubiquitous genus Hymphon, the generic 
representation is different for the two regions. These differences 
■ ay indioate an older, sore evolved fauna in antarctic waters, 
associated with a possibly sore stable and sarins environment 
than that of the arctic regions. 
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THE REPRODUCTIVE CYCLE OF THE AHTAROTIO ASTEROID, ODONTASTER 
VALIOTS KOEHLER* J* S* Pearse. Department of Biological 
Sciences. Stanford university. Stanford. California . 

During 1961 the oonmon antarctic asteroid, Odontaster validus 
Koehler, was studied to critically analyse the reproduction of 
a marine invertebrate living in an unusually low and constant sea 
temperature* 0. validus . an omnivorous scavenger observed to 
feed on meat (seal, penguin, fish, and beef in traps), seal 
feces, small gastropods, annelids, Crustacea, and diatoms and 
other algae, occurs circumpolar on the antarctic continental 
shelf and north to South Georgia Island. Samples were taken with 
traps and dip nets approximately every three weeks from McMurdo 
Sound (sea temperature? o. -1.9 to -1.7°0.) at McMurdo Station, 
and except from June to August, 13 miles north at Cape Evans* 
One sample was also taken in October 400 miles north at Hallett 
Station* „ 

Histological analysis showed that Initiation of oogenesis 
oocurred during August through about February. Ova required 
about 18 months to mature* Consequently, two age groups of ova 
were always present in the gonads and three age groups were pre- 
sent in gonads during August and September* Spawning as indi- 
cated by a continuous decrease in gonad size (relative to animal 
size) oocurred from May to September. Fertilization of labor- 
atory spawned or dissected out ova was also achieved during June 
to September* „ 

The timing of initiation of oogenesis and ova growth was the 
same in both Cape Evans and McMurdo Station samples. However, 
nearly all Cape Evans animals had relative gonad sizes over twice 
as large as comparable McMurdo Station animals* The greater 
amount of gametes produced by animals at Cape Evans was probably 
due to their feeding on a richer summer plant growth since: 
1 ) The sea was ice free in the summer, permitting more light 
penetration, three to four times longer at Cape Evans than at 
McMurdo Station* 2) Pyloric oaeoa of Cape Evans animals showed 
marked summer growth while pyloric caeca of McMurdo Station 
animals did not* 3) Cape Evans animals were muoh redder in color 
(from oarotinoids?) than McMurdo Station animals* Consequently, 
food, quantitatively, effects the amount of gametes produced by 
0* validus, but probably not the timing of gametogenesis* 
"" neither the beginning of summer phytoplankton production, nor 
the slight summer increase of sea temperature and associated 
slight salinity decrease occurred in McMurdo Sound until late 
Hovember. These factors then probably oannot be considered 
as effective in timing 0. validus gametogenic initiation* Sun- 
rise occurred at McMurdo Sound in mid August and appears to 
be the only major environmental factor to correlate with the 
beginning of gametogenic initiation. However, ovaries of the 
Ootober sample from Hallett Station (sunrise ocourred in late 
July) were similar to comparable McMurdo Sound samples* This 
makes doubtful even the possibility that seasonal light changes 
control the rhythmic gametogenio periods of £• validus . 

Supported by the Office of Antarctic Operations, HSF- 013209, 
018021, and 023210* 
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LA MORPHOLOGIE DES PIECES BUCCALES CHEZ LBS 
SPLANCHNOTROPHIDAE (COPEPODES PARASITES DE MOLLUSQUES) 
par Lucien LAUBIER 

Le genre Sp lanchnotrophus a ete* cr46 par HANCOCK & NORMAN pour 
recevoir deux nouvelles especes de Cope'podes parasites de Mollus- 
ques Opisthobranches, S. gracilis et S. bre vlpe 8 (1863)|les rap- 
ports de ce genre avec lea Chondracanthidae ont 6t6 soulign^s dans 
la publication originale: piece a buccales a peu pres semblables, et 
mSles naine presents dans lea deux caa.Depuia oette date, de nom- 
b re use s especes nouvelles ont 6t6 d^crites, mais leura auteurs ae 
aont ranges, en ce qui concerne la atructure buccale, aux conclu- 
aiona de HANCOCK & NORMAN. MONOD (1928) remarque toutefois que la 
maxille 1 eat probablement un palpe mandibulaire .DELAMARE DEBOUTTE- 
VILLE, tout en acceptant provisoirement les r^ suit at s dee anciena 
auteurs, aouligne la n£c£aaite* d'une £tude morphologique moderne 
dee piece a buccale a de Sp lane hno t ro phu 8 « qui comprennent actuelle- 
ment une paire de mandibulea muniea de palpe a, une paire de maxi- 
lle 8 2 et une paire de maxillipedea. 

J'ai e*tudie* deux eapeces de Sp lane hno tro phu s . S. gracilis H. 
& N. et S. dellechia.lei D. D., et je suis a mSme de dormer une nou- 
velle deacription de la morphologie buccale. Une levre sup^rieure 
bien deVelopp^e recouvre partiellement une paire de mandibulea tri- 
dent^es de forme tree originale par rapport a cellea des Chondra- 
canthidae, et d^pourvuea de palpes;il n'existe pas de maxille 1; 
les maxille s 2 styliformes portent une petite e*pine sub-distale; 
une levre infeYieure a piloeite* developpe'e porte deux lobes late- 
ro-anterieurs qui, passant sous les maxille s 2, viennent se deVe- 
lopper entre elles et la base des mandibulesjcea lobe a late*raux 
80nt egalement recouverts d*une fine pilo ait e\ HANCOCK & NORMAN 
avaient decrit les lobe a labiaux lateraux comme dea maxille a 1, et 
le labium lui-m$me comme deux maxillipedea accolea.Cette 8tructure 
buccale est tree originale au sein dea Chondracanthidae : la famille 
dea Sp lane hno trophidae . qui renferraait Briarella Bergh et I anal la 
Bergh, doit 8tre r^duite au aeul genre S p lane hno tro phu a et a 8on 
soua-tous-genre Lomanoticola . dont la validite eat d'ailleurs dou- 
teuse • 

Laboratoire Arago 
Banyuls-sur-Mer (P.-O.) 
Prance 
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POPULATION STUDIES ON A TROPICAL ASCIDIAN. Ivan Ooodbody. 
Dept. of Zoology, University of the West Indies. Kingston t 
Jamaica , 

Ascidia nigra (Savigny) is a primary coloniser In the 
Inshore sessile community in Jamaica. The population 
breeds throughout the year but has a maximum of 
reproductive activity from September through December. 
Populations of asoldlans settling on clean panels become 
readily visible when 3 to 4 weeks old; such populations 
usually reach maximum numbers 2 to 3 months after immersion 
of a panel and have completely died out after 24 to 30 
months. Mortality rate is low during the second to 
eighteenth months of life and rises rapidly thereafter. 

A comparison of five different populations settling at 
different times of the year indicates that there are 
insufficient differences in their survival patterns to 
suggest that maxima of breeding activity are linked to 
differences in the survival rate of the adult population. 
The breeding maxima may be linked Instead to differences 
In survival of young populations during their first 4 to 
6 weeks of life. Populations in this age group can be 
studied by rearing larvae in the laboratory , allowing them 
to settle on roughened glass slides and then rearing them 
in the sea where natural sessile communities develop in 
association with them. Initial studies on such populations 
indicate considerable variability in survival rate but 
the data are not yet complete. 

Causes of death in the first three weeks of life are 
predatlon by flat worms, annelids and protozoa, overgrowth 
by colonial asoldlans and possibly starvation. Older 
populations do not appear to suffer from predatlon and 
losses are usually Incurred by sloughing of portions of 
the sessile community due to instability, or by actual 
death in situ . Of 292 losses closely studied over a 
period of seven months 48J* are known to have died in situ. 
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THE EFFECT OF TEMPERATURE ON THE INCUBATION TIME, 
DEVELOPMENT AND GROWTH OF PACIFIC SARDINE 
(SARDINOPS CAERULEA GIRARD) AND NORTHERN ANCHOVY 
( ENGRAULIS MORDAX GIRARD) EMBRYOS AND LARVAE. 
Reuben Lasker, U.S. Bureau of Commercial Fisheries Biological 
Laboratory, La Jolla, California. 

Time-temperature relationships for incubation time, increase 
in length, development of uniformly pigmented eyes and a functional 
jaw were determined for Pacific sardine and Northern anchovy 
embryos and larvae. Incubation time decreases with increasing 
temperature from 140 hours at 11° C to 34 hours at 21 °C in the 
Pacific sardine. Eye pigmentation was not completed and a 
functional jaw failed to appear in this species below 13°C but 
appeared normally in the anchovy. The anchovy's incubation times 
and developmental rates are faster at all temperatures than the 
sardine but the differences between the two species diminish as 
the temperature increases (one day at 11°C and a few hours at 
21°C.) In unfed yolk-sac sardine larvae, maximum growth is 
attained at 16 and 17 °C before shrinking takes place due to body 
tissue resorption. 

Incubation times deduced from field studies show that these 
studies compare closely with experimentally determined values. 
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SYSTEMATICS AND ECOLOGY OF INDO-PACIFIC FISHES 
RECENTLY ESTABLISHED IN THE EASTERN MEDITERRA- 
NEAN. Adam Ben-Tuvia, Sea Fisheries Research Station, 
Haifa, Israel. 



23 Indo- Pacific fishes, belonging to 20 families, have 
been collected from the Mediterranean coast of Israel. It 
seems that all of them, with the exception of the euryhaline 
Aphanius dispar , immigrated through the Suez Canal. They 
were identified as Aprionodon brevirostris, Himantura uarnak , 
Etrumeus teres , Dussumieria acuta , Saurida undosquamis, 
Hemiramphus far, Ho lo cent rum rubrum, Dollfus ichthy s 
sinus -arabici, Hepsetia pinguis, Sphyraena chrysotaenia, 
Caranx djeddaba, Apogon nigripinnis, Istiophorus gladius, 
Leiognathus klunzingeri , Upeneus moluccensis, Upeneus sp. , 
Siganus rivulatus, Siganus luridus, Callionymus filamentosus, 
Platycephalus indicus, Stephanolepis diaspros and Lago- 
cephalus lunaris. 



Most of the species are confined to the shallow 
coastal waters; some of them, however, descend to a depth 
of 80 m. 13 species are typically demersal, four sub littoral, 
four inshore-pelagic and one pelagic. Many of the Indo- 
Pacific species are among the most common fishes found in 
the eastern Mediterranean and several are exploited 
commercially. 



Difference in temperature and salinity of the Red Sea, 
Suez Canal and the eastern Mediterranean are discussed. The 
recent decrease in the salinity of the Bitter Lakes is taken 
into consideration as a factor in facilitating the immigration 
of fishes into the Mediterranean. 



Dussumieria acuta, Upeneus moluccensis and 
Sphyraena chrysotaenia spawn in the Mediterranean from 
July to September while in the southern Red Sea their 
gonads were found to be ripe during the fall and winter 
months. 
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VISUAL AXIS AND ACCOMMODATION OP PISH EYES. Tamotsu Tamura . 
Lab, of Fisheries. Faculty of Agriculture, Nagoya University , 
Ansyo, Altl-Prefecture, Japan . 

Information from the literature correlated with the accommo- 
dation of fish eyes suggests that fish eyes are myopic in the 
resting state, and that accommodation to distant objects is 
accomplished by retraction of the lens toward the retina. 

However, in the live fish, when kept Immovable , the lens was 
found to be in a backward position (emmetropic or hypermetropic 
state). In the dead fish, the lens was found to be in a for- 
ward position, 1. e. in the myopic state. Whether fishes, in 
their natural habitat, are myopic, emmetropic or hypermetropic 
in the true resting state is a problem to be investigated. A 
lens of an eye, just removed from the live fish, was found to 
be also in a forward position, and when the eye was stimulated 
electrically the lens was clearly seen to retract. 

A super imposition of photographs of the lens taken before 
and after the reaction, shows the direction and range of its 
movement. In the Sparldae, the retraction of the lens is di- 
rected toward the dorso- temporal portion of the retina upon 
which is thrown an image of an object in the lower- frontal 
(ventro- nasal) visual field. In such fishes as Serlola la land 1 
(amber jack), Istlophorus albicans (sallflsh), Coryphaena 
hlppurus (dolphin) , Plectorhynchus cinctus, Bplnephelus 
septemf asclatus , G Ire 11a punctata and Therapon oxyrhynchus . 
the retraction of the lens is directed toward the temporal 
(caudal) portion of the retina which is Impressed by an image 
from the frontal (nasal) visual field. In such fishes as 
Parathunnus atlantlcus (black- finned tuna). Katsuwonus pe lamia 
(oceanic skipjack) and Sarda sard a (bonito), the retraction is 
directed toward the ventro- temporal portion of the retina which 
is Impressed by an image from the upper- frontal (dorso-nasal) 
visual field. 

As the lens was found to move almost always toward the 
retinal region of highest cone density, a characteristic 
direction of visual axis for each species waa established. 
The ecological significance of different visual axes is quite 
obvious when one considers the feeding behavior of the various 
fish that have been examined. The Sparldae, which have a 
lower- frontal visual axis, are generally classed as bottom 
feeders, the fishes which have an upper- frontal visual axis 
probably attack a prey that moves ahead and above them. 

The lens of the electrically stimulated eye of Cyprlnus 
carplo showed no movement. The retractor lent Is (campanula 
Halle ri) of this fish was found to be very feeble, a result 
that agrees with that of Verrier (191+8). But, contrary to her 
findings, the mechanism of accommodation due to the contraction 
of fibers in the ciliary body, which exist in most vertebrates, 
could not be found by the author. 
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DIVING OP CYCLOCOCCOLITHUS FRAGILIS (LOHM. ) • 
ITS CONSBQUSNCES FOR LIFE CYCLE IN WARM SEAS. 
Francis Bernard, Institut Oc^anographique , 
Jet6e Nord, Alger, Algeria. 

In good conditions, the Cyclocooco- 
lithus of the group fragilis divides by palmel- 
lold cells. They remain grouped in red masses, 
coloured by promelanins. From bathyscaphe, 
such small masses can he seen at various depths. 

Those masses begin to be seen to the 
naked eye when they reach 16 layers of cells: they 
are in form of a dish or a biscuit, their thickness 
is between 160 and 200 microns, with 5 000 to 
48 000 cells* The larger masses, from 50 000 to 
900 000 cells, are rarer in the sea; their growing 
probably needs $5 to 60 days of favourable condi- 
tions that are not often realized, according to 
meteorological changes. 

Because of their high density (pro- 
bably above 1,23) $ those red particles rapidly fall 
to the bottom* With a large tube for sedimentology 
we have measured their diving speed, which is bet- 
ween 4 to 260 m/hour. With an inverted microscope 
the diving of the first stages (1 to 64 stages) has 
been valuated: they fall from 3 to 36 mm/minAte, 
the maximum being about 60 meters per day* 

If the diving of those small stages 
has no pratical value, the diving of the larger 
masses, falling from the surface to the aphotic 
zone in 1 or 2 days, is very interesting for the 
life-cycle in warm-seas. In fact, from +9 to +30*0 
C. fragilis swarms at all depths: the re stilts of 
the Meteor cruise and our own results near Algeria, 
Libya, Morocco and Senegal show that this Flagella- 
te represents at least 85# of the volume of phyto- 
plancton in unlighted area, 60}t of the same volume 
near surface. 

Autotrophic in euphotic layers, C. 
fragilis is able to elabore vitamins and carries 
them to great depths by the diving of the large red 
masses. Very temporary estimations, based on the 
abundance of red masses in surface near Algiers and 
on their speed of formation (30 to 50 days; show 
that zooplancton receives enough vitamins during 
a year. 

The measurement of diving speeds chan- 
ges our ideas on the life-cycles. Such a dense Calca- 
reous Flagellate is able to cross thousand meters 
depth without putrefaction *and to carry there fac- 
tors of growth. 
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TRANSPORT OF NUTRIENTS IN ECHINODERMS. A, Farmanfarmaian , 
Pahlavi University , Shiraz. Iran * 

Translocation of nutrients from the digestive tract to 
the other organs of the echinoderms has been a matter of 
controversy for over a half a century* The reasons for this 
controversy are : 

1. The fluids in the water vascular system and the hemal 
system are not accessible to proper sampling and analysis. 

2. The plasma phase of the perivisceral fluid is usually 
very low in organic content. Hence it is argued that 
digested material is not transported via this fluid in a 
dissolved state to any significant degree. 

3. Several investigators have reported that the 
digestive tract of some holothuroids is only permeable to 
water. The conclusion implied is that digested material is 
carried to the various tissues via means other than passive 
diffusion or "active transport'* across the gut wall. 

4. Coelomocytes found in the perivisceral fluid have 
been generally observed in all the other tissues of these 
animals. Some of these corpuscles are phagocytic and are 
known to in jest a variety of particles. Therefore it is 
proposed that food is translocated by these coelomocytes. 

Recently the problem has been reexamined with the aid 
of modern tools such as radioactive tracers, chromatography, 
and microchemical analyses. These investigations were 
carried out using Strongylocentrotus purpuratus , 
Leptosynapta inhaerens . and Holothuria tubulosa at 
Berkeley. Woods Hole, and Naples respectively. The results 
conclusively showed that materials fed to these organisms 
appear largely in the plasma phase of the perivisceral 
fluid and are carried to the various organs via this fluid. 
The water vascular system and the hemal sinuses are not 
significantly involved in nutrient transport. Evidence 
indicated that sugars may cross the gut wall by "active 
transport" and that cellular transport of digested food 
may be involved under some circumstances* 
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A CILIATE PROTOZOAN OF WHALE LICE 

J. L. Mohr, H. Matsudo* and Y. N. Leung 
(Dopt. of Biology, Dtaiv. of Southern California, Las Angoloa, Calif.) 

W* T. Caiman (pers. coram.) observed a chonotrich on a 
Greenland narwhal cyamid (whale- louse) . Similar chonotrichs, 
sometimes with suctorians, occur on cyamids infesting whales 
heavily* as those on hump-backed or gray whales. They are 
stylochonids (exclusively marine, collar not spiral) with collar 
border simple (versus bilobed in Lobochona , spined in Kentrochona 
rayed in Heliochona ) * and body section cylindrical (versus 
compressed in Kentrochona and in Stvlochona nebalina ) . The body 
is attached to the host by a stalk varying in length in 
different species. Budding occurs in a marsupium which is 
deeper than that of Trichochona . 

Individuals are more numerous on young hosts (other genera 
of chonotrichs are more numerous on old hosts.) There is no 
site specificity except that they do not occur on host gills. 
Other chonotrichs (except the anomalous Stvlochona sivertseni ) 
occur at points on their hosts where there are streams of food 
particles* a fact related to weak mouth ciliation (small food 
vortex) . Whale- louse feeding may make food particles available 
over a wider area* Some individuals contain algae like those 
growing on them and their neighbors. 

Occurrence of the chonotrich on the baleen copepod* 
Balaenophi lus (called to our attention by D. W. Rice) is of 
great interest because other chonotrichs are found on crustac- 
eans with brood pouches or on those retaining the young for some 
time. 

The genus occurs in North Atlantic* South Pacific* and 
eastern and western North Pacific Oceans and Chukchi Sea. Only 
Lobochona among chonotrichs has a similarly extended distribution. 
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CILIATE PROTOZOA AS INQUILINES OF THE BCHINOIDEA. Jacques Berger, 
Department of Zoology, University of Illinois , Urbana, Illinois, 
U.S.A. 

Fifty-two species of obligate endozoic ciliates have been re- 
ported from the gut of echinoids, their sole habitat within these 
hosts. Of these, 32 belong to the RTCMENOSTOMATIDA; the remaining 
forms represent the TRICHOSTOMATIDA (9 spp.), PERITRICHIDA (k 
spp.), HETEROTRICHUA (k spp.), OLIGOTRICHIDA (l sp.), and the 
HYPOTRICRTDA (2 spp.). These ciliates are commensal with their 
hosts; most forms derive their nourishment from Intestinal micro- 
flora and/or macerated algae ingested by their hosts. Six 
species are facultative carnivores. Two trichostomes are obli- 
gate predators whose diet consists solely of smaller inquilinic 
ciliates. An adaptation to this niche is the assumption of a 
flattened body shape by larger species. No evidence of "parasit- 
ic degeneration" exists. Little host -specificity enters into 
this association; the mean number of host species supporting a 
given dilate species is 5> with a range of 1-22. However, bio- 
metric data confirm the presence of xenodemes within most cillate 
species. 

Of the 62 echinoids examined to date, k2 of k$ "regular" spe- 
cies are hosts, while only 2 of 7 clypeasterold and 1 of 6 spat- 
angoid forms are infaunated. This is probably due to differences 
in their diets; the regular and clypeasterold hosts browse on al- 
gae and encrusting organisms, whereas unsuitable "irregular" 
echinoids ingest a substrate which is presumably non-utilizable 
as food by ciliates. The mean number of ciliate species Inhabit - 
ing an echinoid species is 7, with a range of 1-26. 

Zoogeographical data demonstrate that these ciliates are 
grouped into distinct circumboreal and pansubtropical assemblages 
within the Northern Hemisphere. They each contain unique and 
closely related species. Some endemicity exists within each 
group in the Pacific Ocean. Such data imply that by virtue of 
their more conservative evolutionary rates, inquilinic ciliates 
may clarify their host's phylogeny; e.g. the degree of similarity 
of intestinal faunules among allopatric congeneric hosts may be 
correlated with the recency of speciation of the latter from an 
ancestral population. Bathymetric data indicate that a host 
species may contain quantitatively and qualitatively different 
faunules at various depths within its range. 

No cystic stages are known for these inquilinic ciliates and 
ex situ survival is poor. Transmission is presumably effected by 
host ingestion of trophic forms along with fecal material. This 
must be an efficient mechanism as suitable hosts are character- 
istically Infaunated throughout their ranges. Sexuality is known 
for certain hymenostome species. Mast species exhibit "fission 
blooms" interspersed with extended periods of cytokine tic 
dormancy. 
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DEUX NOUVELLES OPALINES DE L'OUEST AFRICAIN. Char - 
les BOISSON, Lab, de Zoologie, Faculty des Sciences, Dakar - 
SENEGAL. 



Nous pr£sentons les caracteres marquants de deux Opalines 
africaines. Nous estimons qu'il s'agit d'especes nouvelles. 



1°) une Opaline, h6te du batracien Ptychadena pumilio BOU- 
LANGER, que l'on rencontre frlquemment aux environs de Da- 
kar. Les caract^ristiques de cette Cepedea sont : corps en a- 
mande ; la largeur 6 gale les 2/3 de la longueur, celle-ci varie 
de 200 a 300 u ; l 1 opaline est le*gerement vouss^e sur les deux 
faces, l'£paisseur varie de 10 u vers l'avant a 40 u vers l'ar- 
riere. Les lignes de flagelles sont dans le sens de la plus gran- 
de dimension, elles sont espace'es au maximum de 5 u. Les fla- 
gelles sont courts : 5 a 6 u. Les noyaux nombreux, ronds, tres 
visible s apres coloration sont assez variables de taille : 5 a 8 u 
de diametre. Nous proposons de ranger cette opaline, a cause 
de sa forme notablement bomb£e en amande, dans le genre Ce- 
pedea et de l'appeler : Cepedea amygdala , sp. n. 



2°) une Opaline, hdte du batracien Hyla senegalensis com- 
mun aux environs de Dakar. II s'agit d'une Cepedea longue de 
340 a 700 u et large ou £paisse de 25 a 45 u. Le corps est uni 
et de section transversale ronde ou ellyptique chez les je vines 
sujets. II est marque* d'arretes ou de pi is longitudinaux qui che- 
vauchent et semblent s'enlacer chez les formes adultes, la sec- 
tion transversale devient alors polygonal e et irr^guliere. Les 
noyaux nombreux mesurent 9 & 11 u de diametre. lis sont peu 
visible s sur 1' opaline entiere mais bien visible sur les coupes 
apres coloration. La ciliature, tres dense, abonde particuliere- 
ment a la par tie terminale autour du cytoprocte. Les cils ou 
flagelles sont longs, ils atteignent 12 u. La presence des plis 
et arretes est un c rite re de l'age de l 1 opaline mais non un cri- 
tere d'espece. Nous proposons pour cette belle Cepedea l'appel- 
lation : Cepedea crispa, sp. n. 
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DURABILITY OF ENTAMOEBA INVADENS IN AXENIC SERIAL CULTURES. 
Norman R. Stoll. The Rockefeller Institute. New York 21 . 
New York . 

One of the advantages of growing Entamoeba inyadens 
ax en ic ally has been the opportunity to employ long intervals 
between subcultures in maintaining individual strains, and 
lines within strains. This is shown by successful transfers 
made from durable cultures more than 6 months old that have 
not been previously entered. Thus in one line each of 
Strains B & C in 5 years there were respectively 16 and 17 
serial transfers. Five of the subculture intervals in 
Strain B, and 4 in C, have been of 7 to 9 months. 

Some cultures retain organisms capable of sublnoculatlon 
after much longer periods, as Illustrated in lines from an- 
other strain. A, that have been separated 6-1/2 years. In 
one of these, line n d", with 16 serial transfers, the 12th 
was from a culture tube Inoculated 57 months previously; in 
another line, "j", with only 6 serial transfers in the 6-1/2 
years, the 6th was from a culture made 5-1/2 years earlier. 
Without special prearrangement , two lines derived from "d" 
have in turn Independently spanned 4 years with only 3 trans- 
fers each: "dc" at successive Intervals of 27, 14, and 8 
months; "dg" at 17, 23, and 10 months. 

Durability of cultures extends the range of usefulness of 
E. invadens as a biological reagent. The axenlc medium pre- 
ferred has been autoclaved liver broth, supplemented with RLE 
(raw liver extract) and mucin, and used without antibiotics. 
The cultures, vaseline sealed, are held at 22°C. Entamoebas 
remain active throughout the life of a culture, and no cysts 
have been observed. The strains (for which I am indebted to 
Eugene Meerovltch) were originally Isolated from infected 
reptiles. They were received as Miller- type cultures (serum- 
saline* liver tissue) , and subsequently axenized. 
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SOME FACETS OF HOST-PARASITE-DRUG INTERACTIONS IN AMEBIC 
INFECTIONS. Brahma S^ Kaushiva , diversity of Libya t 
Tripoli , Libya , 

The purpose of the study is to indicate the present status 
relative to the effects of cheraother apeutants, physiologic 
factors involved, and metabolic patterns concerned in intestinal 
amebic infections. A comparison of approaches and methods is 
proposed for imaginative understanding of biological problems 
such as the taxonomic status of Entamoeba histolytica , signifi- 
cance of the cyst, tissue invasiveness, and finallyThe very 
concept of the disease. 

A large number of varied compounds have been screened against 

»nus 




_ _______ - properties 

and to elucidate the structure-activity-relationships (SAR). 
It has been shown that emetine is more active on IL histolytica 
than on the free-living amebas. But conessine is more active 
on the free-living forms than on E^ histolytica . Such differen- 
tial susceptibilities may have taxonomic significance. Dif- 
ferent types of amebicidal activities have been noticed and 
data on comparative action of some standard and newer amebicides 
are presented. The need for amplification of our methods for 
estimating antiamebic activity is emphasised. 

A consideration of enzymatic changes in the specific areas 
of amebic invasion may yield valuable biochemical information 
regarding the host-parasite relationships. Investigations 
undertaken on alkaline phosphatase in the host tissue revealed 
an alteration in the en*yme distribution ascribable to bacterial 
components. Although the study did not indicate the mechanism 
of invasion by amebas, it shewed that seemingly innocuous pro- 
cedures such as bacterial inoculations do produce profound 
changes in the biochendoal pattern of mucosa. This evidence is 
supportive of the viewpoint that the associated bacteria are 
involved in contributing to the disease complex. After all, 
virulence in E^ histolytica may not have intrinsic biochemical 
basis. Apparently, it is a resultant effect of bacterial eco- 
logical factors. The pertinacity of ecological and nutritional 
approaches for a fuller appreciation of intestinal parasitism 
due to E^ histolytica is advocated. 
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DISTRIBUTION AND DEVELOPMENT OF LEISHMANIA DONOVANI LEPTOMONADS 
IN LABORATORY INFECTIONS OF PHLBBOTOMJS PAPATASI AND ITS 
APPLICATION TO KALA-AZAR TRANSMISSION IN THE SUDAN* 
Donald Hevneman. International Center for Medical Research 
and Training. Hooper Foundation. University of California . 
San Francisco Medical Center. San Francisco. California * 

Laboratory colonies of Phlebotomus papatasi from Cairo, 
UAR, and central Sudan were infected with a Sudanese strain 
of Leishmania donovani . using a mouseskin membrane and mac- 
erated infected hamster spleen in rabbit blood. Suspensions 
of LD-bodies, ranging from 1,500 to 200,000 organisms per 
0.1 cu mm, produced infection levels in the sandflies that 
followed a similar level and course of infection after sev- 
eral days development despite the widely varying infective 
feeds. The two host strains tested followed the same 
pattern of parasitemia, but differed both in proportions of 
flies that fed and proportions that became infected. 

Course of the infection showed a tendency for flagellates 
to move posteriorly as well as anteriorly, a phenomenon not 
previously observed except in massive infections, but one 
that helps explain the sharp downturn in intensity and per- 
centage infection over the 15-day period of study. Obser- 
vations are given of loss of leptomonads through the hindgut 
and death of considerable numbers of leptomonads prior to 
evacuation. 

The sequence of infection stages based on individual fly 
dissections over 15 days is reported. Included is the time 
of emergence from spleen cells, observations on growth and 
exflagellation, migration, localization, size range, and 
approximation of leptomonad population sizes and changes over 
the observation period. Form of the "mature" leptomonads 
and function of "stout" or "division forms" are discussed. 

The pattern of L. donovani infection in P. papatasi is 
compared with earlier observations of infection in estab- 
lished vectors, and with current findings of naturally 
infected P. orientalis obtained in the kala-azar belt of 
central Sudan. 
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TRANSFORMATION IN TRYPANOSOMA BQUIPERDUM. Yost U. Amrein , 
Dept. of Zoology. Pomona College, Claremont, California , 

Few reports on nucleic acid-mediated genetic transformation 
among protozoa exist in the literature, and work published 
deals with transfer of drug resistance and pathogenicity. The 
present investigation reports the findings of experimental 
transformation between two strains of Trypanosoma equiperdum , 
using the kinetoplast as a marker. 

An akinetoplastic strain of T. equiperdum and a normal 
kinetoplastic strain of the same hemof lagellate, obtained from 
Dr. E. Tobie, N.I.H. Bethesda, Md., were used in this investi- 
gation. While the akinetoplastic strain appears to be 1007» 
akinetoplastic, the normal kinetoplastic (USDA) strain exhibits 
between 0.2 to 0.87 e trypano somes without a kinetoplast. 

Nucleic acid extractions were made from citrate saline- 
washed akinetoplastic T. equiperdum , harvested from heavily 
parasitized adult laboratory rats. The methods used were 
essentially those described by Marmur (J. Mol. Biol. 3: 208, 
1961) with slight modifications. 

For transformation experiments, washed T. equiperdum , 
kinetoplastic strain, were suspended in glucose citrate saline 
in small test tubes, and a few drops of nucleic acid prepara- 
tion from the akinetoplastic strain were mixed in with each 
tube. Experimental, as well as control tubes, were let stand 
at room temperature for varying lengths of time up to 24 hours. 
Following this, the trypanosome suspensions were injected into 
uninfected laboratory mice. After a proper interval of time, 
tail blood smears of these mice were made, stained by Giemsa f s 
technique, and examined. At least a thousand trypanosomes were 
counted per slide and the percentages of kinetoplastic and 
akinetoplastic flagellates were recorded. 

From numerous experiments run so far, using usually dif- 
ferent batches of nucleic acid preparations, we obtained in 
more than a dozen instances an increase in the percentage of 
akinetoplastic trypanosomes. This was usually well above 
double the percentage of the recipient kinetoplastic strain and 
ran as high as 5.1%. Experiments conducted with DNase and/or 
heat-treated nucleic acid preparations did not yield any signi- 
ficant increase in the percentage of flagellates without kineto- 
plasts. (Supported in part by grant Al -02915-04 of the U. S. 
Public Health Service). 
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THE RBDUVTID VECTORS OF CHAOAS' DISEASE IN PANAMA. Alan C. Pipkin . 
USN Mcdioal Science Unit , Gorges Memorial Lab. Panama City . Panama . 

Although parasltologloal literature Includes a few Isolated 
reports of natural lnfeotlons of Reduvlld huge with Trypanosoma 
ornsl In Panaml, no definitive surveys to determine The most oom- 
mon yeotore of this lnfeotlon In that area hare been published. 
The present work, a year-long continuation of a preliminary sur- 
rey aade in 1961, Is oriented toward a demonstration of the spec- 
ies of trfatemlnae most closely associated with human habitation 
in areas of Panama* where the disease is known to be endemic* 

A total of 2887 speolmens of Trlatomlnae hare been taken dur- 
ing the last year in night oolleotlons from houses and olosely 
associated domes tlo animal shelters in Central Panama 1 . Although 
this total lndloates the presenoe of a definite public health 
problem, it is at the same time apparent that house-frequenting 
species do not ocour as commonly in Panami as they do in other 
countries of Central Amerloa where Chagas' disease is also endem- 
ic. Virtually all (with the exoeptlon of only seven specimens, 
4 Trlatoma dimidiate and 3 P anstroMylns moglstns ) hare been 
identified as RhodnTus pal los cons Barber (1932), obviously the 
most oommon domes tlo speoies in this area. 

A total of 1022, or 35.4 per cent of the bugs oolleoted, hare 
been found to be positive for Trypanosoma ornsl . In addition, a 
Tory few (considerably less than 1.0 per cent; hare also been 
found to harbor T^ rangell . another trypanosome speoies known to 
be parasltlo In man and animals in several Central and South 
Amerioan ooun tries, although agreed to be non-pathogenic. 

A breakdown of field oolleotlon data by month suggests a grad- 
ual build up of the domlolllary bug population during the rainy 
months of the year, particularly from July through December. There 
is also a significantly higher percentage (about 10 per cent on an 
average) of bugs found lnfeoted with T^ orusl in the rainy season 
as compared to the dry season. A part of the bugs taken in several 
oolleotlons during the last quarter were determined as to sex, and 
of these, the females out numbered the malos by 153 to 79, respec- 
tively. A calculation of lnf activity rates by sex shows, however, 
that the per cent of lnfeoted females (82 of 153, or 53.6 per cent) 
is 12 per oent less than that of males (52 of 79, or 65.6 per cent). 
However, since 61.9 (153 of 232) of the bugs collected from houses 
during this period were females, it is apparent that they have a 
greater opportunity to bite human beings. Further anlysls of the 
data reveals differences in the incidence of bugs oolleoted in the 
several communities within the Central Panama 1 survey area, as well 
as small differences in the lnfectlvity rate of bugs taken in the 
respective areas. 

Surveys oonduoted furthor afield in other areas of Panama 1 have 
so far failed to show any appreciable infestation of houses with 
Reduvlld bugs. Spot surveys have been made in the Darlen Provinoe 
in Southeastern Panami, as well as in the Almlrante and Vallente 
Peninsula areas of the Booas del Tore Province of Northwestern 
Panama 1 with little sucoess. One ecological difference which may 
at least partly aocount for this is seen in the type of houses 
employed in these areas. The rural population of Central Panama' 
builds primltlvo mud-walled, tha toned- roof dwellings offering ex- 
cellent harborage for the Reduvlld bugs, whereas in the other 
areas mentioned above, more modern building materials are avail- 
able and are frequently employed, either because of availability 
or through personal preference. 
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STRAIN VARIATION IN TRICHOMONAS VAGINALIS . Robort Samuels . 
Dept* of Microbiology t Univ* of Colorado Medical School , 
Denvtr, Colorado * 

Antigenic variability, and differences in drug sensitivity 
have been investigated in nine strains of Trichomonas vaginalis . 

Cross-absorption, agglutination tests of live organisms 
against both tY natural ,v and immune antibodies have shown that 
there are antigenic differences among strains. Results of 
parallel tests with "natural 11 and immune antibodies have been 
mutually consistent* To find further heterogeneity, other 
than that of the surface antigens involved in agglutination, 
lysates are being assayed against immune antibodies in an agar- 
gel, double diffusion system. 

A spectrum of drug sensitivities has been established for 
each strain by tube-dilution assay under standard conditions* 
Independent variability has been demonstrated between drug 
sensitivities and antigenic group in agglutination* Rates of 
mutation to increased drug resistance are now under study to 
determine whether initial resistance influences the ability to 
evolve to higher levels* 
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STUDIES 01 THB HADUT02QA OP THE R1PTHBS OP WST PAI25TAI. I. A HAM). 
(EBQARHB FROM SOUS BBJS CARJMATP OP THE SIM) BROOM OP WEST PAI25TAI. 
Ahmad MohJ udHip, D* ^. of Zoology. tfaJTorai +y ^ S4»«* P W«at PajAs tanj 



Tho aav-aealad Tlpor, jgfali carlnitHI 1» • fairly cc 
of the Sind region of Wont Pakistan. In an attompt to study tho blood 
paraaitoa, a largo nunbar of tho snakoa voro oxanlnod and approodaatoly 
y& of than ahovod a positivo and in aono eaaoa hoary inf action in tho 
porlphoral blood. Schieogonic atagoa voro found in groat abondaneo in 
tho aootiono of lung, vhoro thoy voro lodgad in tho lung capHlarioe. 
Paraaitoa voro also found in tho liTor and hoart bat voro aearoo. Tho 
f ov adtoo , oolloetod from thoao snakoa , voro oxanlnod but no dorolop- 
montal atago could bo found in thou* 

Aa far aa tho author has boon ablo to aaoortaln 9 thoro dooa 
not soom to bo any rocord of a haomogrogarlno daocribod from thia hoot* 
and from thia aroa. Thoro aro alao dlfforoneoa of msonuromonta aa voll 
aa of oortain morphologLoal oharaotoriatiea from tho haonogrogarlnoa of 
othor anakoa doaeribod ao far from thia aroa, and in Tiov of thia it la 
eonaidorod to bo a nov apaoioa and la nomad Haamogrogarina ooblal . 
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THE COURSE OF ANTIBODY PRODUCTION IN EXPERIMENTAL EIMERIA BOVIS 
INFECTIONS IN CALVES AS DEMONSTRATED BY FLUORESCENT STAINING.* 
Ferron L. Andersen, Datus M. Hammond, and Paul B. Carter, Agri - 
cultural Experiment Station, Utah State University, Logan, Utah . 

The indirect method of fluorescent staining was used to detect 
humoral antibodies against the coccidium, Elmer ia bovis , and to 
follow the course of antibody production in 18 experimentally in- 
fected calves. Blood samples were collected at 3 day intervals 
prior to the course of infection and until about 1 month follow- 
ing the last inoculation of oocysts. After that time bleeding 
was done at weekly or longer intervals for 3-4 additional months. 

Merozoites of this parasite were used as antigen and were ob- 
tained by crushing fresh schizonts on clean glass slides. The 
smears were dried and refrigerated until time of use. A portion 
of each serum sample was diluted 1 to 50 with phosphate-buffered 
saline at pH 7.2, and allowed to react with the merozoite smears 
for % hr at room temperature. After the uncombined serum was 
thoroughly rinsed from the slides, a drop of fluorescein- labeled 
rabbit anti-bovine globulin was layered over the test area and 
again reacted for % hr at room temperature. The slides were then 
washed and dried, mounted with buffered glycerol, and examined 
immediately under a Zeiss fluorescence microscope. A ring of 
fluorescence around the merozoites demonstrated the presence of 
antibody in the test serum. Fluorescence was graded 1+ to 4+, 
and the last serial dilution of serum which yielded a 2+ reaction 
was taken as the titer. 

Fluorescence of the merozoites was not observed with serum 
collected from any of the calves until 10 to 22 days after inocu- 
lation. In 10 calves orally inoculated with 25,000 E. bovis 
oocysts and with 1.0 million oocysts 26 or 27 days later, anti- 
body was first detected at a mean of 14.5 days. The other mean 
values for this group were as follows: maximum titer, 1:250 at 
28.4 days after first inoculation; titer at 118.8 days after 
second inoculation, 1:100. 

In 8 calves orally inoculated once with 1.0 million oocysts, 
antibody was first detected after a mean of 14.8 days. The other 
mean values for this group were as follows: maximum titer, 1:462 
at 22.1 days after inoculation; titer at 97.9 days after inocula- 
tion, 1:100. Thus, the average interval between inoculation and 
first antibody detection was similar in each group, whereas the 
maximum titer was significantly higher (.005 level) and occurred 
significantly earlier (.025 level) in the calves given one large 
inoculum. 



•Supported in part by research grant E-2374 from the Institute 
of Allergy and Infectious Diseases and by a fellowship (GPM- 
18,586) from the Division of General Medical Sciences, Public 
Health Service. 
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SYSTEMATICS, TAXONOMY, AND NOMENCLATURE OF THE TREMATODA. Horace 
W. Stunkard , The American Museum of Natural History , New YoiHT 

The name Trematoda was proposed by Rudolph! (1806) for the 
group of helminths which Zeder (l800) had designated as 
"Saugwttrroer" . The group was accorded the status of an order in 
the Linnaean phylum , Vermes, ttie first definitive classification 
was made by Burmeister (1836) who arranged the Trematoda in three 
groups: Pectobothrii, with hard, firm suckers; Malacobothrii, 
with soft, flexible suckers; and Aspidobothrii, with multi- 
loculate adhesive organs. However, Steenstrup (1842) had 
demonstrated alternation of generations in certain lower 
invertebrates and van Beneden (1858) divided the Trematoda into 
two groups: Monogeneses, with a single generation in the 
life-cycle; and Digtaeses, in which a sexual generation 
alternates with asexual generations. The discovery of the 
life-history of Pasciola hepatica by Leuckart (1882) and Thomas 
(1885) confirmed the prescience of van Beneden. 

The report by von Siebold (18*9) that in Qyrodactylus there 
are successive generations within the embryo, and by Zeller 
(1876) that Polystoma integerrimum is digenetlc, showed that 
these life-cycles violated zne unity and integrity of the 
Monogenea and Digenea. Furthermore, Aspidogaster, which had 
been assigned to the Amphistomaea by Mont ice ill (1888), was 
found by Voeltzkow (1880) to be monogenetic. These aberrations 
led Montlcelli (1892) to revert to the arrangement of Burmeister, 
although he renamed the suborders. 

It is especially the aspidogastrids which contravene the 
division tof the Trematoda into Monogena and Digenea. They are 
primarily^ parasites of mollusks, but able to survive in predator 
hosts. Certain of them have added paratenic or transport hosts, 
but so far as known none of them is digenetlc. JflgerskiOld 
(1899) discussed the anomalous situation of the aspidogastrids 
and Odhner (1902) showed that in general morphology they agree 
substantially with digenetlc trematodes. Indeed, Leuckart (1879) 
had suggested that they are essentially progenetic rediae. 
Certain authors have proposed to recognize the Aspldogastrea as 
a group intermediate between Monogenea and Digenea, but there is 
no intermediate condition. The worms are monogenetic, but 
morphologically similar to the Digenea. Since the categories of 
Montlcelli are merely rechrlstenings of the earlier ones of 
Burmeister, Stunkard (1962) restored the original groups of 
Burmeister and arranged them in conformity with morphological 
and developmental data. The Pectobothrldia contain the 
monogenetic species and also Qyrodactylus and the polys tomes of 
the Amphibia. The Malacobothrldla contain two orders: 
Aspidobothrea Burmeister, 1856 and Digenea van Beneden, 1858. 
Such a disposition is logical, consistent, and in accord with 
all existing information. 
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A HEVIEW OF THE ATTACHMENT MECHANISMS OF MONOGEHBAH PARASITES 
J, Llewellyn. Dent, of Zoology, The University. Birmingham 15 , 

Most monogenean platyhelminths are ectoparasites of the 
•kin and gills of fishes, but others nay be ecto- or endo- 
paraeltic on or in tetrapods. Since the ectoparasites lire 
on free-swimming hosts and are highly host-specific, the 
development of efficient and specifically-adapted means of 
permanent attachment to the hosts must have been a prominent 
feature in the evolution of the group. 

The kinds of attachment organs vary, but consist mainly 
of hooks, suckers, clamps, glands and miscellaneous acces- 
sory structures in various combinations, and exploit a variety 
of mechanical devices. A single sucker as in Leptoootyle is 
probably the simplest device, and in Oalioptyle there is 
elaboration into multiple suckers, wi^FJ in addition, a pair 
of simple ventrally-plaoed anchoring hooks. In Bntobdella 
the second pair of hooks is placed ventrally and here they 
act as levers to lift the roof of a large aoe tabulate sucker, 
the lift being effected through the agency of a vertically- 
placed pair of props formed from modified larval marginal 
hooks. 



In polyopisthocotylineans hooks are replaced ontogeneti- 
cally (and probably have been replaced phylogenetioally also) 
by new kinds of suokers that differ substantially in struc- 
ture from those of Caliootyle, and which may be armed with 
new protrusible hooks, e.g. in Hexabothrium. In diolido- 
phoroideans such suckers are modified into hinged damps 
usually operated by extrinsic muscle — tendon — fair-lead 
systems, and are re-inforoed by a new kind of aooessory 
sclerlte e.g. in Plectanoootyle , where the clamps grasp the 
free borders of tne gill lamellae of the host. In Diolido- 
phora the hinged jaws are operated not by a fair-lead but 
by suction-pressure generated by the movement of a diaphragm, 
and in Cyoloootyla the damps have secondarily reverted to 
suckers, thereby emancipating parasites whioh previously 
could attaoh themselves only to the free borders of gill 
lamellae. 
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POPULATION STUDIES ON THE GENUS RIBEIROIA TRAVASSOS f 1939 
/TREMATODA: CATHAEKASIIDAE7 # D.F. Mettriek. Dept. of 
Zoology . University of the West Indies, Kingston , Jamaica . 

It is only recently that parasitologists have paid 
increased attention to ecological studies, and little 
attempt has been made to consider variations in taxonomic 
characters from an eoological standpoint. 

Over 200 sexually mature specimens , referable to the 
genus Ribeiroia, were recovered from three species of fish 
eating birds in southern Africa, taken from five stations 
on a line extending approximately from latitude 11-27 
South. 

Morphologically when considering the three species 
assigned to this genus, i.e. R. insignia . Travassos, 1959 t 
R. thomasi (McMullen, 1938) and R. congolensis Dollfus, 
1950, and the new population groups collected, no group or 
species was found to be a distinct taxonomic unit. 

Detailed statistical analysis of the variation in egg 
size between and within populations supports the conclusion 
that the genus Ribeiroia i s a polytypic form as opposed to 
the monotypic species in the Linnaean concept of 
classification. 

The level of variation among the populations examined 
increased in the following order :- 

1. Between populations from the same host species in the 
same locality. 

2. Between populations from the same host species in 
different localities. 

3. Between a large number of specimens from the same host. 
*f. Between populations from different host species in the 

same locality. 
5. Between populations from different host species in 
different localities. 

There may therefore be a greater variation within one 
population than between populations from the same host 
species in the same or even different localities. This 
apparent anomaly, which suggests that a large infection 
derived from a common progenitor has a greater variation 
than smaller infections from different progenitors, is 
probably due to large differences in the numbers of 
individuals in the populations being compared. 

Histograms show that the ratio of the measurements of 
the oral sucker to that of the measurements of the ventral 
sucker was the only character to show an approximately 
normal distribution, which throws an interesting light on 
the significance of this ratio which is used widely as a 
taxonomic oharacter in the class. 
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FACTORS IN HOST RESISTANCE TO THE DWARF TAPEWORM, HYMENOLEPIS 
NANA , Clarence J, Weinmann, Division of Parasitology. Univer- 
sity of California, Berkeley, California, U.S.A. 

Passive transfer experiments with serum from egg infected 
mice provided evidence indicating that an appreciable proportion 
of parasites from a challenge egg exposure, compared with con- 
trols, either did not succeed in penetrating into the intestinal 
tissues of passively protected mice or were lost from the tis- 
sues within 12 hours. Passive protection appeared to involve 
inhibition of invasion rather than interference with subsequent 
development to cysticercoids within the intestinal villi. 

Compared with normal mouse preparations, extracts of immune 
mouse intestinal mucosa rapidly exerted a deleterious effect in 
vitro upon freshly excysted cysticercoids. In comparable tests, 
homologous immune mouse serum was without apparent effect. In 
vivo experiments revealed a rapid loss of challenge cysticercoids 
3 to 5 weeks after immunization by egg infection. The possible 
relationship between the usually short life span of this parasite 
and the development of acquired resistance is discussed. 

Data from cross- infection experiments with Hymenolepis 
citelli . H. microstoma , and H. nana suggest that a tissue phase 
of infection is not prerequisite to the development of acquired 
resistance to H. nana in the direct cycle. 

(This investigation was carried out in the Dept. of Biology, 
Rice University, Houston, Texas with support from U.S. Public 
Health Service Grants E-1384 and 2E-106). 
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PATTERNS OF PENETRATION AN) DEVELOPMENT OF TWO XIPHIDIOCERCARIAE 
FROM THE PHILIPPINES. Carmen C. Velasquez, Dept. of Zoology, 
University of the Philippines, Dlllman, Quezon City, Philippines. 



Studies have been made on the modes of penetration and 
encystment of two previously und escribed xiphidiocereariae from 
Lymnaea (Galba) phlllpplnensls Nevill. 

The life cycle of Plagiorchis dillmanus sp. n. was 
established in the laboratory. Cercaria infected snails were 
obtained from rice paddies and ponds in Oil loan, Quezon City. 
Metacercariae encysted in mosquito larvae and when fed to mice* 
gravid adults were obtained from the intestine. The early 
developmental stages and the adult are described. 

Cercaria tana yens is sp. n. occurred in snails collected from 
fish-ponds in Tanay, Rizal. In the laboratory, the cercaria 
penetrated guppies and fry of Ophicephalns striatus Bloch. 
Mucoid secretions encapsulated the cercaria prior to penetration 
of fish. Encysted worms were obtained from Muscles and nasal 
cavities of experimental fish. Exposure of fish to numerous 
cercariae proved lethal. Mouse fed with metacercariae from 
experimentally infected fish yielded negative results. In 
many instances cercariae encysted in the same snail host; when 
fed to a laboratory raised kitten, immature worms were recovered 
from the intestine after 3 days. 
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THE GOLD OF THE GOLDEN NEMATODE OF POTATOES. Conrad Ellenby. 
Department of Zoology, King's College, (University of Durham) , 
Newcastle upon Tyne, Great Britain. 

Some years ago 1 showed that the cuticle of the mature female of the golden 
nematode of potatoes, Heterodera rostochiensis Wollenweber (the potato root 
eelworm)is tanned to a resistant cyst as a result of the activity of a polyphenol 
oxidase. The cyst passes through a golden stage before becoming brown, but, 
although sectioned material shows that the cuticle itself passes through a yellow 
stage, the colour is too delicate and the cuticle too transparent to affect the 
dominant colour of the cyst; this, as is well known, is due to the appearance 
during the maturation of the cyst, of a yellow fluid. Tests with the fluid spotted 
onto paper and with frozen sections have shown that the pigment is a lipo- fuse in. 
Fro sen sections of young white "cysts" are filled with globules of clear oil-like 
material. The globules change gradually to the characteristic golden colour, 
the process beginning, in sections, just inside the cyst wall, and spreading to 
the centre. Changes in pigmentation are accompanied by changes in the reactions 
of the material; in particular argent affinity increases with pigmentation while 
affinity for Sudan dyes decreases. The presence of a fat-peroxide has been 
demonstrated. 

The role of this material in the maturation of the cyst has not been established. 
Preliminary examination of the beet-cyst eelworm, H. schachtii has, as yet, 
failed to reveal the presence of a related compound. Since cysts of most 
Heterodera species do not pass through a "golden" phase, it seems hardly 
likely that it plays a part in the tanning of the cyst wall. However, frozen 
sections of untanned cuticles of potato- cysts or beet-cysts turn brown sooner 
than controls when incubated in buffer solution to which some of the yellow 
material from potato cysts has been added. Heating the mixture to boiling 
destroys its effectiveness, but whether this is due to the destruction of an 
enzyme or to the thermolability of the agent involved is not yet clear. 
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PATTERNS OP SPECIFICITY FOR IEMATOBE PARASITES OF INSECTS. 

H.E. Welch, Entomology Research Institute for Biological Control 

Belleville, Ontario, Canada . 

Nematodes of five super families are known parasites of insects 
of at least 16 Orders. Although the data are meagre, several 
patterns of specificity are apparent especially for the higher 
levels of classification. She Rhabditoidea and the 
Oxyuroidea are either ectoparasitic or intestinal parasites. 
The former has a wider distribution than the latter, which 
probably arises from the greater adaptability of the 
Rhabditoidea in both their free-living and parasitic stages. 
The remaining three superfamilies are mainly endoparasites of 
the body cavities of their hosts. .The Oyienchoidea and 
Aphelenchoidea are found mainly in the more advanced insects 
such as the Diptera, Coleoptera, and Hymenoptera. Their 
more complex life histories are undoubtedly products of their 
evolutionary adaptation to these insects. The widespread 
distribution of the Mermithoidea probably stems from the 
development of several modes of host infection. 
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OBSERVATIONS ON THE BLOOD-FLUKE OF MERLUCCIUS MERLUCCIUS . AN 
IMPORTANT FOOD FISH. Sheila Willmott. Commonwealth Bureau of 
Helminthology. The White House. 103 St, Peter* s Street . 
St. Albans. Herts, England , 

Approximately 800 hake from three localities off the coasts 
of the British Isles have been examined. About one third of 
these were parasitised by Aporoootyle spinosioanalis . first 
described in 1958. Some fish harboured as many as 40 flukes 
in the heart and there appears to be a pathogenic effect. 
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CHEMICAL ATlxxm/XJUUN OF SCHISTOSOMA MANSONI MIRACIDIA. Austin J. 
Maclnnis , Dept . of Biol , Sci ., Florida State University ( Present 
Address : Dept . of Biol ., Rice University , Houston 1, Texas ), * 

Observations of Schistosoma mansonl mlracldla in the presence 
of agar blocks impregnated with short- chained fatty acids, seme 
amino acids, and a sialic acid (N- acetyl-neuraminic acid), and 
unimpregnated controls, revealed responses interpreted as kineses 
and taxes. Qhese responses are identical to those exhibited in 
the presence of a known snail host, Australorbis glahratus . Qhey 
are similar to those shown "by free- living flatworms in response 
to chemicals diffusing from food sources. Thus host-finding "by 
free- swimming mlracldla was hypothesized as "being analogous to 
food- finding "by free- living flatworms. 

The miracidlal responses to chemical stimuli were analyzed and 
classified into undirected responses (kineses) and directed re- 
sponses (taxes). These responses were observed to occur up to 
7 mm from the source of the stimulus, the maximum distance from 
the source ohservable in the test system. Therefore, the re- 
actions may occur at greater distances from the source. 

This knowledge of miracidial "behavior permitted definition of 
chemical attraction of miracidia to snails as "changes in the 
orientation of miracidia in response to chemicals diffusing from 
a source, resulting in maneuvers which serve to "bring the mirap- 
cidia to the source and tend to keep them there." 

The existence of kineses and taxes in response to chemical 
stimuli is considered qualitative evidence that chemical attrac- 
tion of S. mansoni miracidia exists. In order to obtain quanti- 
tative evidence, the directed responses were used to record and 
compare the responses of miracidia to living A. glabratus , to 
these snails following various treatments, to agar blocks im- 
pregnated with various chemicals, and to unimpregnated control 
blocks. These experiments provided quantitative evidence that 
chemical attraction exists. 

The discussion includes an analysis and classification of 
S. mansoni miracidial behavior in the presence and absence of 
chemical stimuli, and application of this knowledge to quantita^ 
tive proof of chemical attraction of the miracidia to the snail. 

* This investigation was carried out during tenure of a Pre- 
doctoral Fellowship from the Division of General Medical 
Sciences, United States Public Health Service. 
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RELATIONSHIPS BETWEEN Beterakia gallinarum (NEMATODA) AND 
Hlatomonaa meleagrldla (FLAGELLATA) IN GALLINACEOUS BIRDS. 
Holder Uadaen.Jagtfondena Vildtbiologlske Uhdersdgelaer. 

On a previous occasion (MADSEN (1962), Parasitology 52,7?) 
reasons have been given in a preliminary way for doubting the 
ourrent belief that blackhead ( en tero-hepat it is, typhlo -hepati- 
tis) in gallinaceous birds is a helminth-borne disease.lt is 
commonly assumed that Hlatomonas meleagridls .a oaecal flagel- 
late, is transmitted in the egg of the caecal worm. Beterakia 
gallinarum . However. the evidence has been in the main indirect. 

Demonstration of Hlatomonas in the nematode egg is except- 
ional. Similar exceptional infections of other nematode eggs 
with other intestinal protozoans have been reported.lt will 
be demonstrated in the paper that the very evidence whioh has 
been used in favour of the current view oan as well be inter- 
preted in the here proposed terms. 

The varying frequencies of blackhead occurring in different 
groups of experimental birds, using common batches of qefeftlftls 
eggs, and the demonstration of Hlatomonas infeotions in experi- 
mental birds before their being infected with Beterakia eggs 
make it dear that the assumption of the helminth-borne aeti- 
ology of blackhead is superfluous. 

The unquestionable association between blackhead and Hete- 
rakis gallinarum finds its explanation in the interplay between 
the stress imposed upon the oaeoa by the Beterakia larvae and 
the susceptibility of the bird host to blackhead. 
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ONCHOCERCA VOLVULUS: Nomenclatura, taxonomfa y morfologfa. 
Francisco J. Aguilar, Prof, de Parasitologic, Escuela de Medicina, Uni - 
versidad de San Carlos, Guatemala . 

Se present* la revisi6n de la helmintologfa de la Enfermedad de Robles 
(Oncocercosis), con referenda detallada del descubrimiento y prime ras - 
descripciones del nematode Onchocerca volvulus; se refieren los c omenta - 
rios de Dalmat a la Comisi6n Internacional de Nomenclatura re spec to a -- 
errores en la escritura del nombre del pa ras it o, asf como al e s table cimien 
to de que la prime ra descripcio*n fue* hecha por Manson en 1892 y no por -- 
Leuckart en 1893, como generalmente se afirma. Se sigue el cur so de las 
investigaciones de Prout, Brumpt, Fulleborn y Rodenwaldt, hasta llegar 
al alio de 1915 en que Robles descubre la enfermedad en Guatemala y hace 
una descripcio'n completa de los diversos aspectos de la misma. Una vei 
mats, se insiste en que la afeccio*n debe llevar su nombre. 

Con base en los datos obtenidos, se propone la siguiente nomenclatura 
del parasito: 

Onchocerca volvulus (Manson, 1892) Railliet y 
Henry, 1910 

Sinonimia: Filaria volvulus Sanson, 1892 

Onchocerca caecutiens Brumpt, 1919 



En cuanto a la taxonomfa, se pasa revista a las clasificaciones existen- 
tes, concluyendo en que es necesario que la Comisi6n Internacional dicte 
resolucio'n para unificar c rite rios. 

Se hace revision del ge*nero Onchocerc a y de las e species que compren- 
de, comentando en forma especial los notables trabajos de Sandg round y 
Caballero; se establece que hasta la fecha, en Guatemala, s61o se ha des- 
crito la Onchocerca volvulus en el hombre y la Onchocerca linealis en el 
ganado. 

En relacio*n a la morfologfa del pa r£ si to, se revisa los datos ofrecidos 
por diversos autores, especialmente por Caballero; se presenta algunas 
observaciones personales y, finalmente, se hace una sinopsis de la des- 
cripcio'n morfolo'gica. 
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La transmission he*r4diteire des Becteriea symbiotiques chez 
las Lygeeidae viviparas (Heteroptere). 

par 

Jacquas CARAYON 

57 Rna Carter, Paris, France 

La plupart das Htftlropterea Lygaaidaa vivant an aymbioe* avac das 
Becteriea qu 9 ils hlbergent soit dana das "nyce* tomes" Isolds au miliau du 
tissu adlpaux soit, plus aouvent, dans das "cryptas" ou "coacuas gas tri quern* 
qui aont das divarticulas da l'intastin moyen. 

Char las eapecea ou axis tent da tals divarticulas las Symbiontaa 
sont gtfnexelement transnds da glntfretion en gtfntfretion par la coque das 
oeufs. A la ptfriode da ponte, una partie d 1 antra eux quit tent las cryptas 
at passant dana la region postexieure de l'intestin, ou ils se anient a 
una secretion viequeuae. 

Las feme Ilea en pondant enduisent le chorion des oeufs avac cette 
secretion chergtfe de Symbiontaa, que les larvae aspireront aussitdt apres 
lour ecloaion. 

A la difference de tous les autres Lygaeidtfa connus, les 
Bhvparochromlnae du genre Stllbocorls Bergroth sont vivlpares (J. CARAYON, 
1961) • Chez eux, les fane lias na pondant done pas d v oeufs, me is donnent di- 
rectement naissance a des larves I, a eu lament enveloppees a leur sortie de 
1' organ! erne aaternel par una tree mince cuticule embryonnalre • 

Lea Stllbocorls. qui se nourrissent exclusiveaent de graines de 
Flcus. pea sedan t de grandee cryptes intestinales appartenant au type 
habitual chez les Rhyparochroaines at contenant d'innoabrables Bacteria* 
symbiotiques en forme de tree courts bt tonne te. Lee feme lies gravidas, 
dont l 9 abdomen eet reapli d 9 embryons en fin de dtfveloppement, ceeeent de 
e'allmenter. Leur tube dlgeetif eet vide ou presque, msie dens ee partie 
poaterleure, les coupes hletologiquee montrent dee eaae d*une secretion 
enrobant de nombreux aymbiontas deecendus des cryptes. 

Le processus de contamination, qui se prepare done comae chez 
les Rhyparochrcaintfa ovipares, ee deroule ensuite tout autrement. Au lieu 
d'enduire le chorion dee oeufs, ici absent, la feme lie de Stllbocorls 
depose, a ctti da ehaeune dee larves auxquallea elle donne naiaeence, una 
gouttelette trans lucide remplle de Becteriea symbiotiques. Lee larves 
sextant da l'organiame aaternel ont un inteetin vide et dee cryptes sane 
Symbiontaa • Apres a'ltre dtfbarreaalea de la cuticule embryonneire, el lea 
parcourent lea alentoure du point ou el lea ont 4t4 depoaeea en ta torment 
le aol avac la polnte de leur rostre. Loraqu'ellea rencontrent une dee 
gouttelettea chargee* de Symbiontee, el lea en aspirant longuement le 
eontenu et ae contaminant. 

II apparaft que lea particular! ttfa de le transmission dee 
Symbiontaa chei eea Lygaeldtfa aont correlatives de leur viviparity. 
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CONTRIBUTION A L 1 ETUDE DES PARASITES ET COMMENSAUX DE OIBBULA 
UMBILICALIS DA COSTA. L. Arvy, Lab. Physlologle, C.N.R.Z. 
Jouy-en-Josas, Franoe . 

La dissection de plus d f un milller de Olbbula recolt^s dans 
la bale du Prieure* a Dlnard (ille-et-Vilaine) revele que oe 
gasteropode prosobranohe est assez frdquemment parasite par 
deux o ere aires cotylicerques qui envahlssent et d£trulsent la 
gonade ; l'une a des sporooystes b lanes, l 1 autre des sporooys- 
tes Jaunes-oranges ; 1' Infestation par la premiere est environ 
six fols plus fr£quente que l 1 infestation par la deuxieme ; 
l f infestation des gibbules peut Stre mlxte (2 oas), la gonade 
con tenant siraultanement des sporooystes J aunes -oranges et des 
sporooystes blancs. 

Les Olbbula umbilical is de Rosooff (Pinistere) Mbergent 
aveo la meme frequence que oelles de Dlnard, les deux oeroalres 
cotylicerques. Elles contiennent, en outre, dans leur glande 
medio-lntestlnale, une ceroaire cystophore, Ceroaria Vaulle- 
geardi Pelseneer, qui semble manque r a Dlnard. 

Les gibbules de Dlnard h£bergent environ 2 fols sur cent un 
syllldien prd-columellaire qui ne semble pas enoore avoir 6t6 
signal 4 ; comme les Olbbula cineraria de Roscoff , les Olbbula 
umbilicalls de Dlnard hlbergent dans leur rectum un Euoop£pode 
tree proche du Rhidinicola elongata Levin. (1877) parasite 

p la 



d'Annelldes et denomme' Trochicola enterlca par Dollfus (1914). 
Par oontre, elles ne semblent pas abriter le Liohomolgus trooh 
trouve a Wimereux (Canu, 1899) et a Rosooff (Boquet, 1956). 
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THE EVOLUTIONARY HISTORY OP A COPEPOD NOW PARASITIC IN A 
MOLLUSC* J, P, Harding, Department of Zoology, British 
Museum (Natural History). Cromwell Road. London, S,W,7#T 
England . 

Inside the pericardium of most specimens of the mussel 
Congeria africana from the brackish water lagoon in Nigeria 
are to be found one, two or three adult female oopepods 
belonging to a new genus and species. These females do not 
themselves carry egg-sacs attached to their bodies, but with 
them in the pericardium are many detached egg-sacs, often 
twenty times as many egg-sacs as copepods. 

The parasite is small with a very much inflated body bearing 
a superficial resemblance to Obesiella, another mollusc para- 
site. The affinities of the new genus are very interesting 
as it is not related to Obesiella or any other known parasite 
of a mollusc or other invertebrate. All copepod parasites of 
invertebrates known up to the present have fully marine habi- 
tats. On the contrary close examination shows clearly that 
it is an Ergasilid and therefore its nearest known relatives 
are all parasites on the gills of freshwater fishes, and it is 
from one of these that it must have been derived. 

No males of the new copepod have been found. Presumably 
like the males in other Ergasilids they are free-living. 
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ECOLOGY OF PARASITES OF SOME PACIFIC GOBIES. Elmer R. Noble, 
Dept. of Biology, University of California. Santa Barbara; 
Goleta, California . 

The parasites of eight species of fish (mostly estuarine 
gobies) were studied to determine whether closely related fish 
from similar shoreline habitats in geographically widely 
separated localities have any species in common or have a 
recognizable pattern of parasitism. The hosts collected were: 
Apocrypte8 bato at Hong Kong; But is amboinensis at Manila; 
Acanthogobius flavimanus at Mlsakl, Japan; Bathygobius fuscus 
at Hong Kong and Hawaii; Istiblennius zebra at Hawaii, 
0xyurichthy8 lonchotus at Hawaii; Limia vitatta at Hawaii; and 
Gillichthy8 mirabilis at southern California. Attention was 
centered on water temperature, salinity, host food; and parasites 
of the gills, gall bladder, liver, muscles, digestive tract and 
blood. 

No common pattern of parasitism was observed, and few 
species of parasites were found to exist in more than one 
locality. These results differ from reports by Russian workers 
who compared the parasites of open sea fishes north and west of 
Japan with parasites of fishes in the White Sea and Barents Sea. 
Bathygobius fuscus at Oahu, Hawaii, in tldepools situated only 
4 or 5 kilometers apart may have not only a markedly different 
parasite-mix but different morphological and physiological 
features. Fishes and their parasites in the habitats studied 
exhibited wide tolerances to temperature and salinity changes. 
Food (mostly plankton) was a major factor in parasitism. The 
estuarine water as a habitat for plankton varied considerably 
according to the source of the fresh water and extent of mixture 
with open seawater. 

Reasons for the observed results are discussed in terms of 
the following bases for host specificity. 1. Probability of 
meeting between parasite and host. 2. Mode of parasite 
entrance. 3. Process of infection. 4. The environment for 
growth and development of the parasite. 5. Concurrent 
infections. 6. Time. 

Generalizations concerning the "typical" parasite fauna of 
any species of host are hazardous to make, especially when based 
on collections from only one part of the host range, and without 
a careful study of environmental influences. 
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IBS PARASITES DES CHIROPTERES. ROLE EPIDEMIOLOGIQCJE 
CHEZ LES ANIMADX ET L'HOMME, au KATANGA. 
Michel Anciaux de Faveaux , Jadotville , Katanga* 

Etude des infections et maladies provoqu£es, directs- 
ment ou indirect ement 9 par les Chiroptfcres st leurs 
parasites s 
1« Observations 6cologiques sur les Chiropt&res. 

2. Endoparasites : bacilles, virus 9 parasites san- 

guins, protozoaires intestinaux 9 
helminthes 9 acariens* 

3. Ectoparasites : a car lens, insectes(dipt&res f 

h£miptfcres 9 dermapt&res 9 siphonap- 

t feres)* 
A. Vecteurs conrrus ou probables de ces parasites. 
5. Histoplasmes dans les grottes du Haut-Katanga * 
dissemination possible par les Chiropt&res* 
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THE IMMUNOLOGY OF VENOMOUS ANIMALS IN ISRAEL. Aharon Shulov . 
Dent, of Zoology. The Hebrew University of Jerusalem. Israel . 

The toxicity of venoms of five species of snakes, six species 
of scorpions and four species of spiders was Investigated. The 
effect of these venoms upon various animals was compared. Fresh 
natural venom as well as direct stings and bites was used with 
sucoess In preparation of anti-sera against the Levant viper and 
the scorpion Lelurus qulnquestrlatus . 

Fresh venom was found to Induce production of an anti-serum 
more effective against fresh natural venom than could be Induced 
by Immunization with dissolved dry venom. 
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rEttBliJAHTMAyHH MiUl OTPMA KyPidHblX. r.C. KacaiiOB . 
Mhqtmtvt soojiorHH AH Aaep6afamaHCRoM CCP. CCCP. (r.Baicy) 

1. K Hacioflmeiiy BpeueHi ua teppiTopHH seuHoro oapa 7 175 

BHAOB KypHHHX SaperHCTpHpOBaHO 426 BHflOB reJIBUHHZOB, B TOM 

MMCJie 200 bh*ob HeiiaTOAt 127 uecroj, 88 TpenaioA * II bhjob 
CKpeflHeil. Vis hhx 180 bhaob oflHapyieHO b CCCP. 

2. B WH^o-MajiattcKott ofaacTH npeBaaipyDT Heiiazow (59%) 
b IlajieapKTM^ecKofi - bhcorhM npoueHT TpeiiaTOfl (21%); b 3$aon- 
cicolt 40% ijeoTozu Ilpa cpaBHOHHH no noaoTpnaaii Hanaro* xapax - 
xepeH b iflH^o-MajiattCKott oCjmcth bhookhM npoueHT ORCMypaT (70%) 
■ HM3KMtt a (acapnia? (6,9%) h ipnxoue$ajiH» (9%); b ItaaeapRTi - 
qeoKofi odJiacTH - 28% oKoaypai, 11% acKapnaaT h 13% Tpnxone$a- 
jiht 9 a b HeapKTiweoKoil - bhookmS npoueHT cnHpypai (42%). B 
3$HoncKOtt otfaacri cpe^H napaaHTOB RypHHUx hot »pnxoue$ajiHT f 
CipOHrHJIHT h $muipi8i # 

3. B CCCP qacjio bhjob p.Ascarldia f nrapoKO pacnpo - 
CTpaHeHHwx Ha ceBepe pesRo yueHBaaeTOii Ha »re, a oRCHypaTH 
OTcyTCTByDwe b ceBepHoM qacra cipaHH doraxo npeflCTawieHu b 
ee nHux pattoHax. 

4. renBiiHHTO$ayHy iqfpHHkix noxho paonpeaejiiTB Ha tpa rpyn- 
mi: I) rejiLMHHTu, $ooreHMH koto pine tocho CBHsaHa c KypHHUMH 
nTmaMH - xosneBaiiH sthx napaaHTOB; 2) rejiBMHHTH , $HJioreHeTH- 
qecKH CBH38HHH6 c nTumawH apyrux OTpHflOB h napasHTHpoBaHHd 
KOTopux y KypuHHX nTHu ho cut cnyqaMHHfl xapawep; 3) otho catch 

rejILMMHTH f (jHJlOreHMfl ROTOPUZ T6CH0 0BH36Ha APyrHMH OTpfl^aMH 

nim, ho OT^ejiBHue bhju* kotophx ^asHO npucnococSiaucB k napa - 

3HTHpOBaHHD y KypHHHX. 

dBOJIDUHfl nTHU B6A6T H R 3B0JIDIU1H MX reUBMHHTOB. 
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SONS POSSIBLE METHODS fOR THE TRAMS IBRRAL OF AVXA* BASAL KITES. 
K»rwln B, Hyland, Dopt, of Zoology. University of Rhode Island , 
Kingston. Rhode Island, PyS+A, and Loo B, Tor Bush. Dopt, of Zool- 
ogyV university or Khoao island, Kington, Rhode Island, U r 5 t A— 



The families Breynetldae, Rhlnonyssldae and Turblnoptldao, 
inhabit tho nasal passages of birds and nearly all ordors aro 
lnfostod with ono or soro spoolos of these altos. Not hods for 
tholr transforral hare not boon dosorlbed, but various postulatos 
hare boon adranoed, basod Mostly on olrouastantlal evldenoe. 

Broynethlds of tho subfamily Spoleognathlnao aro looatod doop 
in tho oavity, Thoy aro densely olothod with setae, do not wot 
readily, and soto swiftly, Thoy appoar oapablo of leaving tho 
oarlty at any stage, Transsilsslon slight bo aooompllshod whllo 
tho birds aro drinking, mating, or in tho nost, Tho mlto, float- 
ins; on tho surfaoe of tho water, oould bo plokod up on tho boak or 
body of tho bird, 

Rhlnonysslds IIto generally in tho aid-portion of tho oarlty 
which is oovorod by siuoous siosibrano and highly vascularized* 
Thoy aro largo, lightly solorotlsod, slow-moving, and aro frc- 
quontly found immersed in muous. Host hypotheses on tho trans- 
forral of rhlnonysslds proposo that thoy aro t ran salt tod froa 
adult bird to nost lings* This ldoa has support booauso altos 
haro boon found In young houso sparrows. In othor birds and with 
othor rhlnonysslds this aothod aay vary. Wo haro found that in 
horrlng gulls thoso birds harboring altos woro 9 with ono oxooptlon, 
all four aonths old or oldor, 

Turblnoptlds IIto gonorally in tho antorlor portion of tho 
oarlty and appoar loss tonaolous than rhlnonysslds In tholr host 
association. Thoy could bo passed froa ono bird to another whllo 
nesting, feeding, drinking, or aatlng. 

The aothod for tho transmission of avian nasal altos aay be one 
ooaaon to all families and to all birds, but this soeas unlikely. 
It aust be reaoBbered that we are dealing with an ecological group 
of wide taxonoaio and OTolutlonal direr sity. 
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THE ORIGIN OF THE VHTTBRATB HMD. Sydney Smith, Department 
of Zoology, Cambridge University, Cambridge* England* 

If it is assumed that sequences of Inductions observed 
during morphogenesis of present day vertebrates were effective 
in the development of the earliest vertebrates, the Ostracoderm 
head shield becomes more consonant with the Ammocoete than is 
currently assumed, the Tunicate tadpole can be reappraised and 
a plausible vertebrate ancestor suggested* 

The vertebrate head is the product of two primary inductors: 
the spinocaudal, and the prechordal plate* At the margin of 
the primary induction there develops the neural crest from 
the segmental elements of which the dorsal root ganglia of the 
cranial nerves and of their serially corresponding splanchnic 
arches derive (these crest masses need the influence of the 
branchial endoderm to develop as cartilages)* Experiment shows 
that notochord and mesoblast do not permit the induction from 
competent epi blast of massive neural material* Under similar 
conditions prechordal plate induoes fore-brain masses with 
eye-cups and noses* The head may be considered to develop 
from the tip of the notochord in both forward and backward dir- 
ections* 

Some conclusions reached are: 
1* that the Ostracoderm mouth is in the same place as that of 

the Ammocoete, and the first gill arch is mandibular, 
2* that craniate vertebrates originated with the development 

of a prechordal plate induction system with the consequent 

elaboration of paired eyes and noses, 
3* that the notochord- somite induction system preceded the 

origin of craniate vertebrates, 
4* that the Tunicate tadpole with brain vesicle and sense 

organs anterior to the chorda is an aberrent version of an 

ancestor with a functional prechordal plate* 
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A HEW METHOD FOR THE DETERMIHATIOH OF THE TOTAL VOLUME 
OF BLOOD VESSELS IV VARIOUS TISSUES AND ORGAEB* 
Henrvk Szaraki. Dent* of General Zoology. Copernicus 



^ w > n 557 m htt^ v v^ rrr 



The quantitative vascular anatomy studied In this 
laboratory for several years Is based on procedures 
either very laborious, or imprecise* An Improved method 
has been recently developed by J* Csopek and W* BlessyA- 
skij an account will be published In full elsewhere. 

Blood vessels are injected with a solution of cupric 
ferrocyanlde, obtained by airing watery solutions of 
cuprous chloride with potassium ferrocyanlde* The 
precipitate Is washed several times with distilled water, 
undergoes peptlsatlon and fonts a very stable colloidal 
solution of an intense red-brown colour* It Is therefore 
easy to control the completeness of injection with bino- 
cular microscope* 

A fragment of the organ Is weighed and digested in 
concentrated sulfuric add* A sample of the solution Is 
diluted with distilled water and the copper is determined 
with dlthlzone* A control sample of the injected solution 
Is digested and the copper is determined in the same way* 

It is now easy to calculate the total volume of the 
blood vessels of the organ* Assuming that the volume of 
capillaries is about 80 per cent of the total volume, 
and knowing the average diameter of capillaries it is 
possible to calculate the total length, or the total 
area of capillaries in the organ examined* 

The method was applied to the study o# vascularization 
of amphibian muscles, which had been studied before* in a 
different way* The results are in full agreement* The 
differences in the vascularization of individual muscles 
/e*g* submental, abdominal and thigh muscles/ are very 
similar independently of the method used* It is planned 
to study with the aid of the procedure described the 
comparative vascularization of different organs in 
various vertebrates* 
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ON THE STRUCTURE *ID EVOLUTION OP THE ACCESSORY 
RESPIRATORY ORGaNS OP SOME I2DUN PISHES 

By 

A. 3. MISRA 
Central Drug Research Institute, Lucknow (INDIa) 

Prom the existing accounts of the accessory respiratory or- 
gans of the Indian fishes, one is scarcely able to obtain suffi- 
cient insight into the structural anatomy of these organs as to 
be aole to deduce their origin and evolution. For example, the 
fans* respiratory membrane, sac, dendrites, labyrinthine organ, 
nodules etcetera, that are so frequently mentioned in the zoolo- 
gical literature} serve only as ad hoc labels. 

This is largely due to much reliance having been placed, in 
the past, on dissections and sections and no attempt having been 
made to employ the dye injection technique. 

A study of Clarias batrachus . Heteropneustes fossiliq . Anabas 
testudineus . Trichogaster fasciatus . Qphiceuhalus .ounctatus and 
0. striatus . by means of dissections, sections and dye injections, 
has resulted in the discovery of hitherto unknown features that 
have yielded a clue in regard to the derivation and evolution of 
the accessory respiratory organs. 

Evidence has become available to show that the fans, dendritic 
organ, sac, respiratory membrane lining of the supra- branchial 
chamber, labyrinthine organ, plates, nodules and other structures 
are all derived from modified gills and their lamellae both pri- 
mary and secondary. Proof of this assertion is furnished by the 
pattern of vascularization of the above named structures as re- 
vealed by the dye injections and by their anatomical features 
available to us from the work of Munshl. Details of the new find- 
ings are given in the body of th* paper and the accompanying 
illustrations sustain the point of view that the formative mate- 
rial of the gills was used for developing and perfecting the 
accessory respiratory organs in the fishes under report. 

Ir * Hllsa ilisha and Labeo rohitfo gills are borne even by the 
epibranchials. In the former species, the gills extend even be- 
yond the limit of the epibranchial, on the underside of the cra- 
nium. This means that a part of the formative material of which 
the gills are made can extend even beyond the normal limits of 
the epibranchial. 

The fusion of the primary gill lamellae inter se and their 
extension beyond the epibranchial are a pointer to what may have 
happened, on a larger scale, in the case of fishes endeavouring 
to acquire accessory respiratory organs. Since the tip of the 
epibranchial is potentially capable of bearing gills and since a 
•mat 1 could be formed by the fusion of the primary and abbrevia- 
tion of the secondary lamellae, it served as a convenient focal 
point from where the 'mat 1 could be unrolled, so to say, in all 
directions. In this way, a more extensive respiratory area, 
composed of the same essential elements as the gills, was obta- 
ined and the need far obtaining additional quantity of oxygen for 
respiration served. The relationship of the diverse structures 
evolved to subserve the main function has been discussed. The 
derivation of the skeletal core of the dendritic organ and the 
nodules is also indicated. 



Digitized by 



Google 



158 



REPRODUCTIVE BEHAVIOR PATTERNS AND FUNCTIONAL ANATOMY OF SOME 
AMERICAN OVIPAROUS CYPRINODONT FISHES. Neal R. Foster, Dept . 
of Conservation, Cornell University, Ithaca, New York, U.S.A. 

Phylogenetic relationships among the oviparous cyprinodonts, 
or killifishes (Cyprinodontidae) , are obscured by convergence, 
divergence^ geographic variation, and the lack of an adequate 
fossil record. Comparative etho logical studies were begun in 
the hope of finding new information of systematic significance. 

The attributes of oviparous cyprinodonts for comparative 
studies on reproductive behavior are their general availability, 
relative ease of maintenance, small size, early maturity, and 
frequent spawning. The species studied include Cyprinodon 
variegatus . Jordanella floridae , Adinia xenica , Fundulus 
majalis, F. similis , F. heteroclitus , F. diaphanus , F. chrysotus , 
F. cingulatus , Lucania parva , Lucania goodei , Leptolucania 
ommata and some South American, African, and Asiatic species. 
Field and aquarium observations and morphological studies have 
led to the following generalizations: The sexually mature male 
in almost every species of killif ish has contact organs dis- 
tributed on certain parts of the body and/or fins. These tiny 
spine-like structures are restricted to those parts which 
consistently come in contact with the female during courtship 
or spawning, and they appear to function primarily as tactile 
organs. Similar distributions of contact organs are seen in 
species reported to hybridize in nature (Fundulus heteroclitus 
x F. diaphanus and Lucania parva x L. goodei) . 

Branched epiotic processes and/or bifid supraoccipital 
processes o n the rear of the skull occur in those North 
American species in which the male vocalizes during courtship 
while flicking his head laterally. Sound production and 
contacting appear to have been selected for in those forms 
which spawn in waters where visibility is poor. On the other 
hand, extreme sexual dimorphism and dichromatism characterize 
species which spawn where visual displays can play a pre- 
dominant role in the reproductive behavior. 

Study supported by NSF G-23395. 
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LAS ESPECIES DEL GENERO CflK)LEBIAS STEINDACHNER, I876 
Raul Vaz-Ferreira, Blanca Sierra-de- Soriano & Susana Scaglia - 
de-Paiilette, Departamento de Zoologia, Universidad de la 
Republica, Montevideo, Uruguay . 

Se estudian las especies del genero Cynolebias del 
Uruguay y pafses vecinos, haciendo su analisis sistematico 
desde los puntos de vista morfologico, estadfstico y 
etologico, describiendose lineas intragenericas diferentes en 
el proceso de acoplamiento y penetracion del suelo previo 
a la puesta. 

Se ha ce el e studio desde estos tres puntos de vista de 
poblaciones de Cynolebias del Uruguay, Argentina y Brasil, 
redes crib iendose una parte de las especies ya conocidas y 
describiendose cinco especies nuevas del Uruguay y una de la 
Argentina, hacie'ndose la discusion de la unidad del genero 
y reagrupando sus especies de acuerdo a los resultados 
obtenidos mediante el analisis de sus moldes etologicos. 
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UN NOUVfiAU TYPE BS STRUCTURE CHEZ UN CLUPEOIDE DU BASSIN DU 
CONGO (TELEOSTEENS ISOSPONDYLES ) . Max Poll. MusEe royal de 
l'Afrique centrale, Tervuren, Belgique . 



La dEcouverte d'un petit poisaon tElEostEen isospondyle dans 
le bassin du Congo a EtE faite par Mr. J. P. Gosse, Hydrobiolo$ste 
beige en 1955 ^ais l'intErSt de cette espece n'a EtE mis en Evi- 
dence que rEc eminent. 



II 8 f agit d'un poisson d f aspect clupeolde dont les caracteres 
semblaient a premiere vue concorder avec ceux des petits Clupei - 
dae que l'on trouve communEment danr les eaux douces centr'afri- 
caines. Toutefois, un examen plus apprtffondi fait apparaltre, a 
c8tE des similitudes clupeidiennes, des differences reraarquables, 
telles que l f absence d'une serrature ventrale et celle d'os su- 
praraaxillaire (caracteres nEanmoins constants chez les Clupeidae) . 
Ces faits remarquables ont EtE le point de depart d f une Etude 
d f ensemble de cette remarquable espece. 



Le present rapport est une Etude comparative du clupeolde en 
question avec quelques autres types de poissons tElEostEens 
isospondyles primitifs, et notamment les divers genres de Clu- 
peoldae d'eau douce de l'Afrique, notamment des families des 
Clupeidae et des Dussumeriidae . C'est surtout une Etude des sque- 
lettes colorEs a l f alizarine et rendus transparents dans la gly- 
cErine (exposE illustrE de diapositives 24/36 mm). 



Au point de vue systEmatique, cette espece inconnue de Poisson 
isospondyle appartient Evidemment a un genre inconnu, mais la dE- 
signation du groupe taxonomique supErieur au genre, auquel il 
convient de le rattacher, est discutable. 



L'exposE est une contribution a la classification et a Invo- 
lution des TElEostEens primitifs et des Clupeoides en particulier. 
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THE HOMOLOGIES OF THE LABYRINTHODONT CENTRUM 

A t k t PanchePi Department of Zoology., 

King's College , Newcastle u pon Tyne. England. 

The labyrinthodont amphibia are usually grouped together with 
the Anura as Apsidospondyli. This group is distinguished from 
the Lepospondyli on the assumption that the vertebral centra were 
formed by the ossification of cartilaginous arcualia and not by 
perichordal ossification. 

It has recently been suggested by E.E.Williams, however, that 
the single centrum occurring in most tetrapods is a homologous 
structure throughout the group formed inter- seg mentally by the 
fusion of sclerotome halves without reference to arcualia. 

The vertebrae of labyrinthodonts are characterised by having 
two centra to each vertebra: an anterior intercentrum and a pos- 
terior pleurocentrum. The basic type is the rhac hi tortious vertebra 
in which the intercentrum is a crescentic wedge, widest ventrally, 
and the pleurocentrum a pair of postero-dorsal blocks. An oblique 
line of junction thus runs postero-ventrally from the apex of the 
intercentrum. 

Two lines of evolution diverge from this basic condition: the 
temnospondyl line in which the pleurocentrum is reduced and 
finally disappears and the anthracosaur line, related to the 
ancestry of reptiles, in which the pleurocentrum becomes the 
main element and the intercentrum is reduced but retained. This 
condition persists in the earliest reptiles, and for this reason it 
has been assumed that the pleurocentrum is the homologue of the 
amniote centrum and the intercentrum that of the intervertebral 
disc. 

This, however, gives an unsatisfactory position for the laby- 
rinthodont myoseptum, which would be expected to pass through 
the rib articulations on the neural arch and intercentrum. It is 
therefore suggested that the whole labyrinthodont centrum is the 
homologue of that of amniote s and that the two evolutionary lines 
are characterised by a movement of the oblique junction, antero- 
ventrally in the case of the anthracosaurs and postero-dorsally in 
the case of the temnospondyls. 
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BGG OAPSULB STRUOTURB IB THE AMPHIBIA. Stanley B. Sal the. Dent , 
of Zoology. Columbia University, Hew Tort 27. jog; York. 

The morphology of the egg oap suits of 32 urodeles and 41 
anurans vat investigated with the aid of histoohemioal teste, 
and the following oonolusions drawn. 

The oapsules in all epeoiee studied are aold muoopolysao- 
oaridee and oontain no lipids. 

Urodele eggs differ from those of anurans (ezoept as noted 
below) in that the innermost muooid oapsule liquifies to form 
a oapsular fluid within a capsular ohamber. The eggs of the 
anurans Alvtes , Dlsooglossus . Pi pa . and Blsuthorodaotylus hare 
lar ohamber as do urodele s. The presenoe of this c 



a oapsular ohamber as do urodele s. The presenoe 

bar is interpreted as a primitive oharaoter in amphibian eggs. 

There is no detailed correlation between egg structure and 
environment but non-aquatlo eggs tend to have thinner, though 
not fewer, oapsules. Bztreme simplification of egg structure 
has ocourred, with few exceptions, only in aquatlo eggs, and 
is rare in urodele s, exoept for Oryp t o branohus . 

Urodele eggs form two major groups. One, displaying a 
large oapsular chamber prior to first oleavage, is ohataoteris- 
tio of the Hynobiidae, Salamandridae, Sirenidae, and Heoturus . 
The other, in whioh the oapsular ohamber is at first very 
small, is found in the Plethodontidae. The egg of AmjpM urns 
is not easily plaoed in either group. The eggs of Hynoblus 
and Ambystoma show an almost identioal structural paxtern. In 
the Hynoblus egg there are eight oapsules; other salamanders 
show various degrees of reduction in number of capsules. On 
the basis of a tentative homology, different oapsules are lost 
in different families. 

The eggs of anurans are too variable to be grouped on the 
basis of the present limited data. The soft inner oapsule, 
just outside the vitelline membrane, may be homologous with the 
oapsular fluid in urodele eggs. The speoies in the genetically 
olosely related amerlcanus group of Bufo differ markedly in 
egg structure. The eggs of the leptodaotylid Unerolela show 
affinities with those of Bufo . The eggs of the marsupial 
hylids show no modification to their peculiar site of develop- 
ment, while those of Pipe do. In Plna the egg oapsules are so 
modified, after sinking into the skin of the female, so as to 
form a lid covering the egg chamber in the skin. 

The se oratory patterns of the oviduot in the Amphibia have 
obviously undergone evolutionary changes, and may be of sig- 
nifioanoe taxonomioally. At present, the physiological 
meaning of these differences in egg structure remains obsoure. 
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UREA LEVELS AND BLADDER HATER UTILIZATION DURING DEHYDRATION OF 
TOADS. Rodolfo Ruibal, Division of Life Sciences, University of 
California, Riverside, California. 

The concentrations of bladder urine and blood during dehydra- 
tion was studied in Bufo marlnus and B. cognatus . Homeostatic 
control of the concentration of the blood during dehydration was 
demonstrated to be correlated with absorption of water from the 
bladder. The urea levels in bladder urine and blood were stud- 
ied during dehydration. The total urea content of the bladder 
was found to change during dehydration, and was not directly 
correlated to degree of dehydration. 
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PHTLOCENETIC AND ECOLOGICAL SIOIIFECANCE OF BODY FLUID 
PARTITIONING IN AMPHIBIA. Thomas B. Thorson, Dept. of Zoology 
and Physiology, University of Nebraska, Lincoln, Nebraska * 

The body fluid compartments were measured and compared in 
five species of Amphibia: (l) the perennibranchiate aquatic 
Necturus maculosus (Mudpuppy); (2) the aquatic, gill- less 
Cryjptobranchus alleganiensls (Hellbender); (3) the aquatic, 
gill- less Amphiuma means tridactylum (Three-toed Congo eel); 
(k) the primarily aquatic anuran, Rana catesbeiana (Bullfrog); 
and (5) the essentially terrestrial anuran, Buf o marlnus 
(Marine toad)* 

Total body water was measured by complete desiccation. Ex- 
tracellular fluid was measured as sucrose space and the differ- 
ence between sucrose space and total water was taken as intra» 
cellular fluid volume. Plasma volume was measured as T-l82^ 
space and the difference between this parameter and sucrose 
space was accepted as interstitial fluid volume. 

In all parameters, C. alleganiensls, A. means tridactylum 
and R. catesbeiana were Tn remarkably close agreement (total 
water, ca. 79ft * intracellular, ca. 57ft; extracellular, ca. 22ft; 
plasma, ca. 3»5ft> interstitial, ca. 18. 5ft) • 

Of the essentially aquatic species, only N. maculosus dif- 
fered appreciably from the other three. In this" relatively 
primitive amphibian, the total water content was greater, a 
condition accounted for entirely by the greater extracellular 
fluid volume, since the intracellular space was about the same 
as in the other species. The increased volume of the extra- 
cellular compartment was reflected in both of its sub- 
compartments, plasma and interstitial fluid. This pattern is 
in close agreement with that reported for a series of fresh- 
water Osteichthyes ranging from the primitive Chondrostei, 
through Holostei and the more advanced Teleostei (Thorson, 
Biol. Bull., 120:238-25^, 196l). 

B. marinus , the only terrestrial species employed, had ap- 
preciably less total body water than the aquatic species; yet 
the extracellular compartment was appreciably greater than that 
of the aquatic species, (excluding N. maculosus ). The "deficit" 
of water was entirely at the expense of the intracellular com- 
partment. Here too, the increased volume of the extracellular 
compartment was reflected in both of its sub-compartments. The 
pattern of differences between this terrestrial amphibian and 
the three aquatic species is similar to that between marine and 
fresh-water teleosts (Thorson, I.e.) and between marine and 
fresh-water sharks (Thorson, Science, 138»688-690, 1962). 
(Supported by grant H-313 1 *- from the U.S.P.H.S.) 
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DIADECTES AND THE CHELONIA. Everett C. Olson, Rosenvald Ball , 
University of Chicago, Chicago 37, Illinois . 

The genus Diadectes from the early Permian has played an 
important role in various hypotheses concerning the origin of 
the reptiles. It has been considered as representing the 
general source of the Chelonia, although not itself ancestral. 
It has been suggested as a link between this group and the 
seymour 1 amorphs (batrachosaurs). 

Less than adequate knowledge of the skull has been available 
in part as the result of the very spongy nature of the bone. 
The posterior part (half) of an excellent skull has been 
sectioned and has revealed the structure in great detail. Fbr 
the first time the nature of the middle ear is clarified. For 
comparison skulls of various turtles and of Seymouria have 
been sectioned. 

The structures of the middle ear of the Chelonia and 
Diadectes show less definitive resemblances than has generally 
thought to be the case. Many of the similarities may be the 
result of vague convergence related to the general features of 
the otic region. 

Buttressing of the squamosal and quadrate in Chelonia and 
expansion of the paraspehnold and quadrate in Diadectes have 
resulted in the development of similar fossae and canals in the 
vicinity of the middle ear. Qfcere are many detailed 
differences. The possibility of relationship is not ruled out, 
but the evidence now seems less conclusive than heretofore. 
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PHOTOREGULATIVE AND INNATE FACTORS IN THE REPRODUCTIVE CYCLES 
OF AN EQUATORIAL SPARROW. Alden H, Miller, Museum of Verte - 
brate Zoology, University of California, Berkeley, California , 

The equatorial populations of the Andean sparrow, 
Zonotrichia capensis , show innate cycles in the male, recrud- 
escence and regression of the testis each occurring twice 
annually under the constant day lengths of the equator, When 
birds are subjected to the photoperiodism of latitude 38° N, 
these cycles continue with little evidence of photo regulation. 
Thus males may attain and sustain full reproductive capacity 
under winter lighting whereas congeneric north-temperate 
species invariably remain quiescent. Excess light may be 
somewhat stimulatory but reduced light is not inhibitory. A 
period of refractoriness to light stimulation is lacking both 
in adult and immature males. The culminative phase of breed- 
ing, that is nesting and ovulation, is however repressed by 
winter conditions of northern latitudes and, conversely, is 
stimulated by long days and/or increased temperatures regard- 
less of rainfall or drought. 
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THE SKIN STRUCTURE IN WILD ARTIODACTYLA OP THE USSR 
FAUNA . WladimirSokolov. Chair of Vertebrate Zoology . 
Moscow University. USSR. 

The skin structure of Sus scrofa,Moschus moschife- 
ruB 9 Cervus nippon,C.elaphus,Capreolus capreolus 9 Alces 
alee s, Bison bonasus,Gazella subgutturosa, Saiga fata- 
rica,Rupicapra rupicapra,Capra aegagrus 9 C.sibirica 9 
C.caucasica,Ovis aramon cycloceros 9 0.a.karelini,0.a. 
musimon were investigated in this work* 

The thin epidermis of the trunk consists as a rule 
of the basal layer, the stratum spinosum and the stra- 
tum corneunwThe stratum spinosum is thicker in summer 
than in winter and the stratum corneum - in winter 
than in summer* The latter contains many loose layers 
due to which the thermo insulation increases. The pig- 
ment is absent in 0. amnion, G. subgutturosa and S.tata- 
rica. 

The dermis and its papillary layer are much thick- 
er in summer than in winter. There are many fat cells 
in the papillary layer of M.moschiferus which create 
an additional thermo insulation. 

The subcutaneous fat tissue is absent or poorly 
developed. 

The number of sebaceous glands varies from I to 3 
at each hair. They are more developed in summer 9 espe- 
cially in A. alee s. 

In winter some sweat glands completely disappear 
while the secretory portions of others become very 
small. 

The thermoinsulatOry function of hairs is partly 
lost in S.scrofa.Therefore,the subcutaneous fat 
tissue is well developed in this species.lt protects 
the body from the loss of heat and serves as a safety 
shock-absorber when the animal passes through 
thickets .There are no layers in the dermis of S.scro- 
fa. 

The hairs may be divided into axial and wool ones 
in any case .There is large air-containing medullary 
layer in the axial hairs of all species, except S. 
scrofa.The above peculiarity serves to produce a 
particular type of thermoinsulation reaching its 
greatest development in M.moschiferus .The number and 
size of the wool hairs are very different, being small 
and sparse in M.moschiferus and large and numerous 
in Capra.The axial hairs are shorter and the wool 
ones thicker and shorter in summer than in winter ♦ 
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ON THE FUNCTIONAL SIGNIFICANCE OF PINNATE MUSCLES. Carl Gang, 
State University of New York at Buffalo and Walter J. Bock, 
University of Illinois, Urban* . 

Recent studies in functional anatomy have again come up 
against the old question of the possible functional signifi- 
cance of penniform muscles* Most authors seem to rely upon 
the analysis of Pfuhl (1938, Z. Anat. Entwicklungsg. , 106:749- 
81), which stated that pinnate muscles produce increased 
strength (by the attachment of additional fibers to a single 
tendon), and simultaneously claimed that the inclined fiber 
direction does not produce any loss. 

Structural analysis suggested that Pfuhl 9 s argument was 
fallacious. The lateral deflection of the muscle fibers in- 
duces later ad vectors and a corresponding loss. The pressure 
induced vectors at right angles to the fiber, indicated in 
Pfuhl 9 s analysis, would further reduce rather than improve 
effectiveness. Verification may be furnished by the experi- 
ments of Hill (1931, Proc. R. Soc., B, 109:267) who showed 
that the pinnate M. gastrocnemius of Hungarian R. esculenta 
developed twice the tension of a parallel-fibered M. sarto- 
rius of equivalent total length and heat production. 
Beritoff (1925, PflUgers Arch., 209:763) had indicated that 
the fiber length of Tif lis R. temporarla gastrocnemius avera- 
ged about one third the total muscle length. Pfuhl 9 s hypo- 
thesis, which would predict development of triple tension, is 
shown to be invalid, if as is likely these parameters do not 
vary too much between the species concerned. 

Re-evaluation of the problem indicates that while pinnate 
muscles primarily produce increased contractile force they 
achieve this by providing a maximum number of muscle fiber 
attachment sites within a minimum lateral displacement from 
the central tendon. There is also some suggestion that the 
force of the bundle may be increased by self -stopping 
mechanisms that reduce the percentage shortening (i.e. the 
excursion) and retain the fibers in the high force (-reduced 
contraction) portion of the tension-excursion curve. Both 
provisions may well reflect selection on the architectural as 
well as the physiological level and directly involve fiber 
packing. It is thus unfortunate that studies on the archi- 
tecture of muscle tend to be based upon materials that have 
been exposed to major shrinkage and distortion due to the ef- 
fects of fixatives (Go Ids pink, 1961, Nature, 129(4809:1305). 
Pinnate muscles have a secondary advantage in certain rare 
cases where contraction has to take place without a thickening 
of the entire muscle (separation of the two parallel sides). 

Comparisons of the functional meaning of muscle changes 
should also take into account the several physiological (rather 
than gross structural) changes that affect the possible tension 
exerted by, and the method of energy release, of a given muscle 
fiber. (Supported by N.S.F. G-21819). 
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A RELATIONSHIP HBTWBH THXKDS AND LYMPH MODB GROWTH IN THB 
HAMSTER* Barid Shanro, Nor. Kiln, and Linda Poole. SI 

Boston. 



We hav* found a change, with age, in the cell population in 
lymph nodes in noxaal hamsters* The moat dramatic shift in the 
percentages of cells of various types takes place at puberty* 
We shall demonstrate that the physiology of the thymus affects 
the alterations observed in the nodes* 

P32 uptake studies in normal and thymectomised hamsters plus 
autoradiographs and cell counts of the experimental tissues will 
provide the data for measuring the relationship between the 
thymus and lymphoid tissues* 

The relational aspects of this mechanism with homeostasis of 
the organism also will be discussed* (Supported by Grant 
AI Q3767-Q3, U*S.P*H*S.) 
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ORDOVICIAN POLYCHAETE JAW APPARATUSES PROM POLAND. 
Zofia Klelan-Jaworowska, Inst. of Paleozoology. Polish 
Acad. of sciences. Warszawa,Zwlrkl 1 wigury g;Poland . 

Several thousands of scolecodonts and 400 entire 
jaw apparatuses were obtained by dissolving the Ca- 
radocian limestones In acids . The apparatuses are 
assigned to the superfamily Eunices. In recent euni- 
cids Ehlers (1864-1868) recognized two types of ap- 
paratuses (labidognatha and prionognatha). The name 
ctenognatha is suggested for the jaws of recent Dor- 
villea Parfitt and similar fofisil apparatuses , as 
these differ from those of the fore mentioned types. 
In all the types the jaws are mostly sub conical and 
hollow , with a ventral opening leading to the pulp 
cavity. In addition to the above types , there occur 
in the material studied also the jaws in form of 
convex plates for which the name placognatha is 
suggested. Placognath apparatuses may consist of 
simple jaws - provided with one row of denticles or 
compound jaws - provided with 2-3 rows of denticles 
or with denticles and undent iculated ridges. The 
placognaths, known so far only from Paleozoic , seem 
to be the most primitive in Eunices. 

It seems that the buccal armature in early euni- 
cids first developed as the thickenings of cuticule, 
which later became developed into chitinous plates, 
on which the folds and ridges subsequently develop- 
ed* The succeeding evolution of the jaws presumably 
Involves their transformation into denticulated 
cones, through the covering of a part of the pulp 
cavity . 

In the material studied there occur intermediate 
forms between four main patterns of apparatuses and 
one can trace sometimes the transition from one type 
to the other. 13 genera of Caradocian apparatuses 
are so far recognized and the conclusion concerning 
the homology of particular plates in fossil and re- 
cent apparatuses are given. 

The studies on fossil jaw apparatuses show that 
the taxonomy of scolecodonts is extremely confused, 
the detached jaws of single apparatus being often 
assigned to 8 or more different "genera" , usually 
Inadequately defined. For this reason it is impos- 
sible to observe the priority of detached jaws 
when describing entire apparatuses. 
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MOLLUSKS FROH WISCGNSINAN (PLEISTOCENE) ICE -CONTACT SEDIMENTS 
OF THE MISSOURI COTEAD IN CENTRAL NORTH DAKOTA. Samuel J. 
Tut hill. North Dakota Geological Survey. Grand Forks, North 
Dakota. Lee Clayton, Department of Geology, University of 
Illinois. Champaign. Illinois, and F. D. Holland, Jr., 
Department of Geology, University of North Dakota, Grand Forks. 
North Dakota, 

Geologic and paleontologlc evidence Indicates that numerous 
me8otroplc, temperate, water bodies were present while drift- 
covered blocks of stagnant glacier Ice, emp laced during 
Woodfordlan (late Wlsconslnan, Pleistocene) time, underlay the 
Missouri Coteau district (approximately 50 by 300 miles In 
extent) In central North Dakota. 

Fossil mollu8ks, contained In sediments deposited In contact 
with the stagnant Ice at 40 sites, are represented by 23 species 
Including pelecypods of the families Union idae and Sphaerlldae 
and gastropods of the families Valvatldae, Hydroblidae, 
Physldae, Lymnaeldae, Flanorbldae, Ancylldae, Succlneldae and 
Fuplllldae. Naiad shells have provided material for five 
radiocarbon dates In the Missouri Coteau district which 
Indicate that the melting of the stagnant ice may have required 
2,100 years. 

The fossil mo Husks, as now known, do not serve as 
stratigraphic indices to the late Pleistocene deposits of the 
region, but the species composition of fossil molluscan 
communities dominated by the branchiate genera Valvata and 
Amnicola is regarded as tentative evidence of the pre-Recent 
age of the Missouri Coteau sediments. The mo Husks also 
indicate the climate of the region to have been mild and humid 
as early as 12,000 and as late as 8,700 radiocarbon years 
before the present. 
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FORM AND FUNCTION IN AN EARLY PALEOZOIC PROTOBRANCH BIVALVE. 
A, Lee McAlester. Peabody Museum. Yale University, New Haven , 
Connecticut, U.S.A . 

The common Ordovician bivalve Tancrediopsis (formerly 
Ctenodonta, in part) is one of about ten early Paleozoic 
genera which record the initial evolutionary radiation of 
nuculoid protobranch Bivalvia. The details of shell morphol- 
ogy are unusually well-known in Tancrediopsis because species 
of the genus occur in large numbers in unique silicifled mol- 
lusc an fa una 8 found in Middle Ordovician limestones of southern 
Quebec, Canada. This paper reports the results of a comparison 
of this Ordovician nuculoid with published studies on the mor- 
phology, function and adaptations of living nuculoid bivalves. 

Tancrediopsis closely resembles living representatives of 
the family Nuculldae in most morphologic features including: 
general shell shape and form, adductor musculature, and pedal 
and visceral musculature. In all of these features Tancrediop- 
sis differs sharply from the second living nuculoid family, the 
Nuculanidae. It resembles some living Nuculanidae, however, in 
showing an un separated, "external" ligament. These comparisons 
indicate that ligament pattern is an unreliable index of family- 
level phylogenetic affinity in nuculoid bivalves, and for this 
reason it is suggested that the family "Ctenodontidae" be re- 
defined or abandoned. 

Functional comparisons with living Nuculldae suggest that 
Tancrediopsis was adapted for life as a rapidly borrowing, 
infaunal bivalve which lived just below the surface of rela- 
tively soft, uncompacted sediments. It is also probable that 
Tancrediopsis . like living Nuculldae, fed on organic matter 
within the sediment by means of elongate palp extensions which 
were thrust into the surrounding substrate from between the 
ventral valve margins. As in living nuculoid genera, species 
of Tancrediopsis differ primarily in degree of posterior shell 
elongation. These differences in elongation were probably re- 
lated to life in differing size grades of sediment. 

The basic morphology and probably also the fundamental adap- 
tations of nuculoid bivalves were well-established by Middle 
Ordovician time. This indicates that nuculoids represent an 
early and distinctive branching of the original bivalve stock, 
and confirms their treatment as a separate high-level taxon 
of the Class Bivalvia. 



Digitized by 



Google 



176 



THE HYOMANDIBULAR PROBLEM IN PLACODERM PISHES. T. Stanley 
Westoll. Dept. of Geology, Oniverslty of Newcastle upon 
Tyne, England* 

Watson described acanthodlan fishes as haying a "complete" 
hyold arch, no specialised suspensorlal hyotnandlbular, and an 
un-reduced splracular gill-slit the "aphetohyoidean" condi- 
tion. The suspensorlal hyomandibular of many sharks and rays 
is related to the formation of a dorsal "pseudo-hyoid" arch 
from gill-ray materials. Die hyold and branchial arch skel- 
eton is rarely well-preserved in fossil plaooderas, but the 
endocranium gives indirect information. Watson interpreted 
placoderms as aphethyoidean. The late Devonian rhenanid 
placoderm Jagorina . according to Stensitf, has a suspensorlal 
hyomandibular, a pseudo-hyoid arch, no basal or otic connec- 
tions of the palatoquadrate, a spiracle, and large paired 
antorbital bones supporting the extensive pectoral fins. 
The whole is interpreted in a thoroughly batoidean manner, 
and Rhenanida, Stensio suggests are ancestral to true batoids. 
This view conflicts with the geological distribution of true 
batoids, unknown before the Jurassic. 

A different interpretation of Jagorina is possible. The 
proximal articulation of the "hyomandibular" is anterior to 
that of a true hyomandibular; the relations are those of 
the elasmobranch processus oticus internus palatoquadrati 
(Holmgren). This develops as a blastema (in which the splr- 
acular cartilage (s) chondrify), extending from the palato- 
quadrate to the lateral commissure. The importance of this 
embryonic structure in elasmobranchs is probably of phylo- 
genetic significance. 

The ptyctodont placoderm, Ctenurella . has recently been 
shown by J&rvig to represent the ancestral stock of the 
Holocephali; living Holocephali have an unmodified hyoid 
arch, though the splracular cleft is completely closed. The 
high probability is that placoderms in general were neither 
aphetohyoidean in the full sense, nor hyostylic, but resembled 
Holocephali. The "antorbital cartilage" of Jagorina may be 
derived from the arthrodiran suborbital bone. Selachii and 
Holocephali are probably descended from different placoderm 
ancestors, but these were not hyostylic; placoderms are 
not true elasmobranch. 



Digitized by 



Google 



177 



THE PAIRED FINS AMD AXIAL SKELETON OF THE CROSSOPTERTCIAN 
FISH EPSTHENOPTERON . T. Stanley Westoll and Sheila M. Andrews, 
Dent, of Geology. Uhiversitv or 
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Eos thenopteron . as a close approach to the crossopterygian 
ancestors of at least the bulk of the tetrapods, has been 
clearly documented, particularly by Jarvik's researches on the 
skull. Recent preparations allow a detailed account to be 
given of paired fins and girdles and the post-cranial axial 
skeleton. 

The small scapulo-coracoid has no large scapular and cora- 
coid processes; this is so in other primitive bony fishes. 
The glenoid cavity, already somewhat "screw-shaped 11 as in 
primitive tetrapods, bears the "screw-shaped" head of the most 
proxial element in the fin-skeleton. Every important fea- 
ture of the humerus of early tetrapods can be identified in 
this bone. It is the first of five elements forming the 
fin-axis, the last being very small. Each of the first four 
carries a preaxial radial; the first, third and fourth have 
strong postaxiaT processes, that of the first (humerus) be- 
ing the entepicondylar process. The first preaxial ray 
(radius) was clearly a bearing-member with a considerable 
muscular rugosity on the ventral or plantar face. Die rudi- 
ments of the tetrapod elbow- joint are already present. There 
is no evidence of the existence of tetrapod digits, but the 
whole proximal region is almost fully "tetrapod" in function. 
Numerous foramina in the humerus may be a relic of diazonal 
foramina when the axis was embedded in the body wall of an- 
cestral forms. 

Pelvic fins and girdles are less advanced towards the 
tetrapod type. A possible cartilaginous "sacral" attach- 
ment may be indicated by a strong lateral process on an 
"intercentrum". 

Further details of the essentially rhachitomous verte- 
bral column and the ribs modify Jarvik's reconstructions. 
The short bicipital ribs are dorsal ribs; they may have 
counteracted sagging of the column under load, which pleural 
ribs cannot — important to a proto-tetrapod. 
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IJPOBHMA OPOHCXOJflEHHH 3ABP0nCHflHHX H TEPOnCHflHHX nPECHUKAODIX- 
CH. . fl.IL Targyagoij llaaaoHTOgonreacKMtt mhcthtyt AH CCCgj Moo- 
Kia« CCCP . 

CpaiHiTejiBHO-aHaTOMnecKie AaHHua cmnexbcnjvr o raytfo- 
kom pacxoweraoi AByx ochobhhx ctbokob npacMHicaiUMxofl - saipon- 
on * TeponciA# PasAaaeinw aeayAOwa cepAUa i apTepiaaBioro 
ctbom, ciHsaHHoa o nepexoAOM 09 an$i<5ittHoro Koxio-aeroworo 
AHxaraji k wcto aerowoiiy, npoxoAno 7 saiponcia ■ Taponoox 
Bnorae caiiocTOHTejiMO. Pasioiiai nyrflioi AOctiraaocB ■ npeotfpaao- 
laHHe "boahoM 11 no^KM souhoboahux b "cyxonyTHyD n no<iKy 7 Teponci* 
■ aaBponciA* Otfma npaAm auponciA 1 Teponci* otfjiaaajoi raoiia- 
pyjiflpHott no«o& an$H<$Hltaoro rana ■ HepasAaaeraHii segyAOiKOM cap 
Aua; ix npicnocotfaeraocTB k jcjiobhhm HaseMHOft nso ocTasaxacB 
HeBucoKott. 9m rinoTawreaciaia npeAKi, biaimo, coxpaHJun 040 ci- 
abho pasBiToe KOXHoe wxaHHe ■ npommaoime noKpoiu. 

CayxoBan KOCTOTOa TeponcHA b hokotopux OTHOieonx ctoit <S»- 
»e k noABecKy pw(5 f qeii k cayxoBoit KOCTOwa aaBponcix. Ea3ic$a- 

HOI* 7 npMIOITHBHUX TepOIICHA OCTaBaaCHOTAaaeHHHM OT SaTfiDIO^HUX 

KooTelt HeoROOTeueBaMpoi npocTpaHCTBOM f ?or» xax 7 ranrcrax sa- 
BponciA oh ?aoTO cBffaai ochobhoII saTUJio^Hott koctbd, Sn mo* 
(SzroaftHo npuifiTiBHua ocotferaocTH TeponciA c(5waai)T ix c npmoiTi- 
BHottniHMH 3eMH0B0AHmn f eta coxpaHHBiraioi caeAH "pHfoaro" noApas- 
AeaeHM M03roiott Kopotfrai Ha 8THoc$aHo« h OTHicooKiuniMTaaBiy» 
wctb. 

Cefhiypiaiiop$M f o<5bwho paccuaspMBaeiibie b xaqeoTBa tianattmx 
npaAKOB npeciaiKaDwxcfl f mieDT Tacrae cbhsi 3aiponciaaia; oa- 
HaKO coiihhtwibho, vto6h ceitMypHaiiop$H 6hOM npexKam ■ TeponciA* 
reononraecRi TeponcaAH ApaBHee 3aBponcH* i y bxawo, Aaae cettMj- 
pHaiiop$OB, BapoHTHue TeponciAH HSBecTHu yae is cpejHero icaptfo- 
Ha f a k Ha^ajiy nepia noHMHWCH npeACTOHTeaH qerapax pasjuraHioc 
otphaob TeponcHA* Uewy toii is BepxHero KaptfOHa ■BBecTOH am 
oamh ceftuypHaifop$, a aoctobophuo oc?aTRi Hacionmax saiponciA 
nofliJiflDTCH jihbb b nepiui. B08M0XH0, ito npeAKaini TeponciA 6haa 

MHKpOSaBpU, KOTOpUX OfflHtfO^HO OTHOCflT K aenOCIIOHAiaBHHM 30MH0BO- 
AHUM. 

npHcnocofiAeme ko snozHe HaaeiiHoH nan nao 7 TaponciA h sa- 
iponciA caMOCTOHiajiBHO* flpeiHettoe npecMHKaDmHecfl ocfaBajncB 
tocho cBHaaHHum boaoM. npuifiTHBHua celtiiypiaiiop$H coxpaHnn 
jnrafHOiHoe DaaBHMe. Cdom aaBponciA oqem> paHO npoisonuio o(5o- 
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ON THE COMPARATIVE ANATOMY OF THE MOLARS OF HIGHER 
PRIMATES, G . Vandebroek, Zoological Institute/ University ot Louvain , 
Lou vain/ Belgium . 

A comparative study of unworm teeth of the higher Primates has 
shown many undescribed details of structure as well in the molars of 
man as in those of many other genera of Catarhina. The difficulty of 
interpretation in terms of evolution of the differences existing between 
these molars has brought the author to a reexamination of the structure 
and origin of the primitive placental teeth. A large revision of the 
tooth structure of lower mesozoic, pa I eocene and recent mammals has 
been made and is already published. On the basis of the obtained 
results, new interpretations of the dental structure of higher Primates 
may be given . 
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HOBUE JAHHUE «A7HE HMHHX 30H BEPXHEt! UEPUJA CCCP. II.K.SyniOB . 
najeoramongecnfl hmomtyt 4aagMB Hare CO;P.IIooKBa.i*%?: 

B nooiexne row n bootoko EBponaftoKoB qacra CCCP xataaHH 
ootitki npeomoaDnxcfltiipejcTaMflMne oyiiaoTBenuB mepeo w 
xayiaHXfl $aym h 0Tpararpa$HH KOHTraaHTaaMott nepmi.Craa ouo- 
CHTCfl laxoxRH nosjgux nanKOdtiDOB -Ka8eHa(p.Itaara) f KanTopHm 
(p.BfltKa)H npnmnnux TepancwinpaBoOapeaa p.Kaim y r.Oqep). 
Eon nepBue ia nz iiTepeom f raaBiHii o0pa8oii,oaian( JaKTOM oTxpu- 
tij! TmraHx dJioHanoB oaBapo-aifapncaHOKoft $aym b BapxHatt nepia 
CCCP, to lazozKH y r.Oqep npe^cTaBJiflST lOByu h 0ora?yD $ayiy pai- 
nz Tepancwwattioue$MOB,aiOMo«oHTOB i roproHonoHB;,iu(eiM(yi) 
Bamaftiea aHaianxa wh nomwaMH pamux avanoB paaBHiia TaTpanoa, 
KOTopue iiano i3B6Cthh Ha ceiepo-aMepiKaHCKOM i a$pHxaHCKOM kohti- 
lanax. 

0ot8tkh Haseioux n08B0H0iHux,HaAaBH0 hoChthx b npnypaxBa y 
r,0«iap f owoB08pacTHH f TaK kbk noiyqeHH is o*Horo iiaoTOHaxonaHXft 
npi paoronicax xhx3h neoqanKOB.TpexaaTna paoRonm 9 8axBaTiiBoa 
iwoiMKy okoio 6 THC.KB.iieTpoB,Aaxi Maccy flyfiaaraoro iiaTapiau 
npH oo*en xomnieoTBe ia npeBunanijeM aacHTi po*ob.8to oTKpioaeT 
oieH* pe^KyD ■ yaawyi) bosmozhoctb am aeTanBHofl xapaKTepHcrani 
iobhx $opn o yneTOH wana30Ha HSManraocra i we? (Joaee HaAaxmia 

0CI0B8HIH WH CpaBHMTeJttHOM OIJOHKI K8K paiOO I3B6CTHHX, T8X ■ 
BHOBB BUaoaHeMHX T8KC0H0B. 

tayra Tepanoa oiaposoro MecTOHaxoweraji npaaciaBJWHa leoKonB- 
kimh cHCTeMaTHqecKHMH KaTeropiflm . Cpew Boax HSBecTHHZ Tepanex* 
3ana*Horo npnypaMH TapancwH HOBoro eeuaitcTBa aoTHTaHoayxH* no- 
xaauBaDT ia tojkko laHooxea foxaBoa cxobctbo c afrenaicoaoHTHHiai 
n©MK03aBpanH CeBepHoit AMepiwi.io ■ hbjwdtch HaHooaea npmoiTHB- 
hhmh cpe^i H3B0CTHHX TapancHa.Bropafl ocoOohhootb 8toM $ayra -la- 
junua riraHTOKHx pacTHTaMHowHHX MTanosyxoB caMeftOTBa acTeii- 
ueH03yxHX 9 (SjiH3iaoc woiKepMwaM h aHTaosaBpxgaM Quoit A$pim.B 
oooTaBa oqapoKOli $aym oTMaqem (SpiTono^WH -o(5miua Tapancrai 
IIpiypaxBfl 9 oooTaBJiHiMme bhomo otfacotaerayD botbb pasBiMH xn- 
rax ^ettHoaa$ajiOB.3neoB BOTpe^era Tarawa, poacTBanwe BemDBOBXuaM, 
npmiiTHBHHe aiOMOAoira 9 KOTopue npe«cTaBaHDT f noBWiMoiiy f (Jojiaa na- 
aoMHua aaanrawH b $ayie oqeporacc Tepanow. 

Saaoaro ao otkphthh oqepcicoft $aym H.A.E$panoB nofliepKHBaa f 
qio $ayHa mo^hothx neo^aiiKOB 3ana^Horo npHypa»H no bbojddumoh- 
loiiy ypoBHD 3amwaeT npoHoxyTouoe nosoxamie uemaj nepMOKHMi $a- 
yHaMH CeBapHoB AMepHm h Dnott A$phkh u tom caiofli Hue©? ranoqeBoa 
8Haqena v T8K xaK ctoht y hotokob npoHOXowean Tapanoa.9roB $a- 

yHe,HeCMOTpfl Ha IIPHMHTHBHU0 0<5jHK,CBOttCTBeHHH ooooaHHooTH v xapaR- 

TepHua oth paxrax rpynn Tapanora,OTO oOycMBiniBaeT Tpy^iooTH 
pasrpaiuraeHHH pasjinqmo: rpynn, CTOwqa b bbojujohohhom othohohhh 
He^aieKO ot o$eH8KOXOHTmx npe^soB. 

Otkphtho hoboM JayHH Ha bootoko EBponettcKoM «cth CCCP xa 
toubro sanozHfleT cyiecTBeHHHJl npoMexyTOK b BoooTaHouemiH hcto- 
PHH pa3BHTHH napMCKHX npacMWMDUHXCfl, ho h HaHaqaeT uyTH ^azBHoft- 
■ero yroiHeHHfl 0H0CTpaTHrpa$wecKHx cxom mh mpoko* uasKOHTx- 

HOHTaJIBHOB KOppeJIHUIIH nepMCKMX 0TJI0X6HHB. 
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LES COMBINAISONS MULTIDIMENSIONNELLES DE CARACTERES ANATOMIQUES 
QUANTITATIFS. Pierre Jolicoeur, D^partement des Sciences bio - 
logiques, Universite de Montreal, Montreal, Canada , 



Grace aux progres recent s des methodes statistiques multi- 
dimensionnelles ("multivariate statistical analysis"), il est 
maintenant possible d 1 analyser la variation d'organismes vi- 
vants par rapport a plusieurs carac teres simul tenement. La 
meilleure facon de met t re en Evidence les differences que 
pre sen tent plusieurs groupes d'organismes consiste a calculer 
leurs fonctions discriminatoires. La nature et 1 • importance des 
diverses tendances de variation que manifestent les organismes 
d'un meme groupe peuvent Stre mises a jour par la methode des 
composantes principales; cette methode permet de s^parer la 
variation de la taille de celle de la forme et de general iser 
1* equation d'allometrie dont on se sert dans la description de 
la croissance differentielle. 

L' application des methodes multidimensionnelles a la varia- 
tion du squelette de divers vertebras (Evolution, 13 (3): 283- 
299, 1959; Growth, 24 (4): 339-354, 1960; Growth, 27 (1), 1963) 
revel e que certaines combinaisons de carac teres sont tres varia- 
bles, corame la taille et la robustesse, tandis que d'autres sont 
tres con 8 t ante 8, comme la symetrie bilaterale. La grande Cons- 
tance de certaines combinaisons de caracteres est probablement 
une adaptation a la presence de relations fonctionnelles ou 
ecologiques rigides. La grande variabilite de certaines autres 
combinaisons peut indiquer soit que ces combinaisons ont peu 
d' importance pour la biologie gene rale de l'espece soit, au 
contraire, qu'elles sont utilises par l'organisme pour s'ajus- 
ter aux changements des conditions du milieu. 
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RELATIVE GROWTH PATTERNS AS TAXONOMIC CHARACTERS IN ARTHROPODA 
Dr. Ryuichl Matsuda, Dept. of Bflfcomology, University of Kansas , 
Lawrence, Kansas, USA , 

During the study of relative growth the following tendencies 
have been confirmed in varying degrees in various groups of the 
Arthropoda: (1) When the growth ratio or the initial growth index 
for a segment varies among a group of related species , the ratio 
or the index for other segments varies in a parallel fashion. 
(2) Among a group of related species, the growth patterns (growth 
ratio or initial growth index or both) of segments with higher 
growth ratios are more similar than those of the other segments 
with lower growth ratios. The morphogenet ical basis of these 
phenomena is discussed in a separate paper in press. It has been 
found that the second tendency generally holds true when closely 
related species, different populations of the same species, etc., 
were compared. Hence, the tendency can be used as working 
hypotheses for the study of spec iat ion. Among related species, 
the growth gradient tends to be the same or similar, probably 
due to the second tendency. The location of the growth center 
is important taxonomically at higher levels of the taxonomic 
units. Cases of convergence of relative growth patterns are 
known. The initial growth index is generally a more plastic 
taxonomic character. In some cases a certain relative growth 
pattern is well established among related species, but in certain 
other cases it is not. Hence the taxonomic value of relative 
growth patterns, as adult characters, cannot be standardised. 
The growth ratio of head width has been found to be very similar 
among related species, although, contrary to the second tendency, 
it is small. 
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DISTRIBUTION OF AMINO ACIDS AND RELATED C0MP0UND8 IN ANIMALS IN 
RBLATIOH TO THEIR TAXONOMY, B.R. flaahachar. g.N. 
r.R. Qandhl. Department of Zoc 



^W*i»L>I.T»»j.VVi!VJH^J»»r>» 



A comparative study of the distribution of amino aelds and 
related compounds In different animals has been undertaken In 
order to determine the bearing of differences In their patterns 
on the tazonomle relationship of the animals • Two groups of 
animals with which we are familiar hare been studied, Protosoa 
and Insects. Among the Protozoa, six species of the eplrotrl- 
chous dilate, Blepharlsma. are similar as regards the presence 
of serine/glycine, alanine, glutamic add, aspartlc add, cye- 
telc add, Tallne, tyrosine, leuclne/lsoleuclne and two uniden- 
tified compounds XI and £8. All the six species are also Iden- 
tical In the occurrence of cltrulllne and hlstldlne In half the 
number of batches of each species. However, these species differ 
from one another In respect of certain other amino compounds 
according to the degree of constancy In their presence In dif- 
ferent batches of individuals, ft. iappdcun. ft. amerlcanum and 
ft. tronlcum resemble one another In the constant presence of 
threonine and lysine, and the absence of taurine In all the bat- 
ches of indlTlduals examined, ft. Intermedium and ft. ftsshaohflrl 
differ from the above three species In that threonine and lysine 
are occasionally absent and taurine Is occasionally present In 
a few batches, ft. mflttlMMI *• tlnllar to ft. Intermedium and 
ft. seshacharl In the occasional presence of threodneand lysine 
and, it resembles the remaining three species in the constant 



absence of taurine. Thus, the six species of Blepharlsma exhibit 
differences in the qualitative patterns of their free adno com- 
pounds due to differences in the degree of constancy in their 
occurrence even though the nutritional condition of the animals 
remains identical. 

Among the insects, the heteropteran genera Qxvcaranna* 
Iygaeus. Drsdercns and Aapongopua are alike In the presence of 
the following amino compounds In free form in their whole ex- 
tracts: alanine, asparaglne/lyslne, aspartlc acid, cysteine/ 
cystine, cltrulllne, glutado acid, leucine, proline, phenyl- 
alanine, threonine, tyrosine and valine. Aaponftopua differs 
from the remaining in the absence of taurine. However, the dis- 
tribution of these adno compounds in different organs of the 
insects varies from one genus to another. The apparent simila- 
rity among the four genera of Insects in respect of the quali- 
tative pattern of the free ulno compounds in whole extracts 
is not reflected In the pattern of the compounds in various 
organs. 

These observations indicate that the study of taxonode re- 
lationship of animals on the basis of comparison of qualitative 
patterns of free adno compounds should take into consideration 

(a) the distribution of the compounds in different organs and, 

(b) the degree of fluctuation in the presence or absence of 
these compounds. 
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SYSTEMATICS OF SPIROSTOMUM (CLASS CILIATA) . Harold E. Finley, 
Nathaniel Boggs, and Pearl T. Crump, Dept. of Zoology, Howard 
University, Washington, D.C., U.S.A. 

We have modified Corliss 1 silver impregnation technic and 
adapted it for use on Spirostomum , We have obtained clear 
evidence that the number of ciliary meridians in S. teres , 
S. minus , and S. ambiguum can be used to identify the species. 
The average number of ciliary meridians for S. teres , S. minus, 
and S. ambiguum is 18, 24, and 46 respectively. The ranges and 
the modal intervals of ciliary meridians are shown in the 
histograms below. 

The buccal cilia ture also can be used to identify the species 
because it's complexity increases from S. teres to S. minus to 
S. ambiguum . Regarding the number of infraciliary patterns 
(i.e., configurations) on the dorsal wall of the buccal cavity, 
S. teres has one pattern only, S. minus has three patterns, and 
S. ambiguum has six to eight patterns. The peristomial (adoral) 
membranelle8 arise near the anterior end of each species and 
enter the buccal cavity on the ventral wall. 

9 
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VALEUR STSTEKATIQUE DES CARACTERES MINERA10GIQUBS DB LA COQUILLE 
DANS CERTAINES FAMILLBS DE PR0S0BRANCHE8. M.Petitjean. Lab. de 
Biologie Animals PCB. Faculty des Sciences, Parle, Franca . 

La structure de la coquille des Gasteropodes a e*te* peu utili- 
ses en eystematique bien qu'elle soit hautement indlcatrlce des 
affinites. Aucune £tude taxonomique n'a ete* faite de la presen- 
ce d'un cortex calcitique externa, signalee chez certains Muri- 
cidae. J' en ai etudie* dans ce but environ 350 especes au moyen 
de plaques minces et de spectres de Debye et Scherrer. 

J'ai constate que dans un genre sensu stricto toutes les es- 
peces possedent ce cortex , ou au contraire en sont d^pourvues . 
De plus dans toutes les especes d'un genre , ce cortex a la meme 
importance relative par rapport a la couche aragonitique sous- 
jacente, soit tree mince a cdte d'elle ou a peu pree igal k elle, 
soit const! tuant la presque totalite de l'lpaisseur de la co- 
quille. Tous les genres de la famille ont 6te testes de cette 
facon et j'ai verifie* mes constatations sur les seules especes 
dont la place g6n6rique est acceptee de tous. Les resultats ont 
ete* concordants et pratiquement sans qu'il y ait d' exception 
pour laquelle d'autres variations aient amene* des auteurs a 
douter de la position eystematique de l'espece conside>ee. La 
structure s 'accords alors avec la nouvelle position eugge>ee. 

Les faits observes amenent k considerer la presence d'un cor- 
tex calcitique et son importance relative comme des caracteres 
gen^riques valables, plus sure mime que des ressemblances mor- 
phologiques qui peuvent resulter d'une simple convergence. 

Ces cri teres permettent de distinguer Nucella . Thais et Man - 
cinella. Les 9 especes de Nucella etudieee ont montre un cortex 
calcitique qui occupe la presque totalite de l'epaisseur de la 
coquille. Les especes de Thais sensu stricto ont toutes montre* 
un cortex mince mais net. II en a ete de meme des 9 especes du 
S/Genre Stramonita . des 3 du S/Genre Thai sella etudie*es et de 
Cymia tectum . Par contre les Mancinella sensu stricto ont une 
coquille exclusivement aragonitique. Ces trois genres ne peu- 
vent done absolument pas at re confondus, leur repartition geo- 
graphique les 8 ^ pa rant aussi: Atlantique et Region panam^enne 
pour Thais . Nord de 1' Atlantique et du Pacifique pour Nucella . 
Indo-Pacifique tropical pour Mancinella . 

Je placerai done dans des genres differents deux especes ge*- 
neralement associees si l'une est a cortex calcitique alors que 
1' autre est entierement aragonitique. J'ai ainsi observe chez 
les Eupleura deux groupes d'especes: 1*) les petites especes 
typiques (E.caudata, E.nitida), k varices continues d'un tour a 
1 'autre. Ces especes sont entierement aragonitiques. 2«) Des 
especes plus grandee (E.muriciformis, E.thompsoni foes.), ou les 
varices sont decalees d'un tour a 1 'autre, et souvent reduites, 
sauf au dernier tour. Ces varices sont calcitiques, le rests de 
la coquille est aragonitique avec sans doute un cortex tree 
mince. Je propose de reunir ces especes dans un genre distinct 
que je nommerai PRO EUPLEURA . espece-type Eupleura muriciformis. 
Ce nom implique un caractere primitif car je pense que Involu- 
tion s'est faite des especes calcitiques (tres nombreuses chez 
les Archeogastropodes) aux especes aragonitiques (la presque to- 
talite des especes chez les Neogastropodes et les Pulmonis). 
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SYSTEMATICS OF GASTROPOD MOLLUSCS OF THE FAMILY COMUME. 
Alan J, Kohn. Department of Zoology. University of Washington . 
Seattle. Washington. U.S.A . 

Most molluscan systematlsts place all extant species of the 
faodly Oonidae in the genus Couus. In number of described 
species, this genus is among the largest in the animal kingdom. 
The number of available specific nanes exceeds 2700, of which 
about 1100 were proposed for species known only as fossils. 
One nay only guess that the number of valid extant species is 
400+200. 

The most recent systematic study of the whole group is that 
of Tryon (1884), which relied heavily on earlier works. This 
report deals with early stages of an attempt to subject the 
Oonidae to a study employing the methods and philosophy of the 
"new systematica ". The ultimate goal is a synthesis of morpho- 
logical and non-morphological information relevant to the pro- 
cess of speclation in Conus and the evolution of assemblages 
of large number of sympatric species common throughout most of 
the geographic range of the genus. 

This paper reports studies made to date on type specimens, 
and it represents an effort to determine the identity of 
described recent species, many of which were Inadequately de- 
scribed and/or Illustrated poorly or not al all. As might be 
expected from the large number of specific names proposed, 
described species are often inadequately distinguished from 
their congeners. As the only proper use of a type specimen is 
as a name-bearer, it is of considerable importance to determine 
which species each name was intended to designate. 



I consider a chronological approach a practical means of 
attaining this goal. Thus, all species described by Linnaeus 
in 1758 must be either (1) valid or (2) nomine dubia. All 
species of the first author after Linnaeus must be either (1) 
valid, (2) synonyms of Linnaean species, or (3) nomine dubia . 
This procedure can be pursued in chronological order toward the 
present, and it provides a singularly convenient framework for 
taxonomic study. 

The critical aim of the study, an appreciation of the nature 
of each nominal species, is complicated by several factors, 
which will be discussed. 

The 99 species described by seven authors between 1758 and 
1791 have been studied to date. Type specimens of 28 species 
are known to exist and have been examined. For the others, 47 
representatives of lectotypes and 3 neotypes will be established. 
The ratio of names now considered junior synonyms to valid de- 
scribed species rose constantly during the period studied. 
Fifty-nine of the species are now considered valid. 

(Aided by a grant from the National Science Foundation.) 
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QUELQUES CONSIDERATIONS SUR LA FAUNE DES ISOPODES 

TERRESORES DE LA. ROUMANIE. V. Gh. Radu. Academie de la Republique 

Populaire Roumaine, Roumnie 

Le groupe des isopodes en general, des isopodes terrestres en 
special est un des plus inteVessants, autant du point de vue 
biologique, que du point de vue pratique, applique. 

On a fait sur ce groupe de nomb reuse etudes et pourtant 
beaucoup de problemes en re stent encore non re solus, non seulement 
sous les aspects de l'actualite et de la vaste perspective qu'en 
donne les moyens modernes d 1 investigation scientifique, mais aussi 
mSme dans leur aspect classique, par exemple de la systematique, 
de l'anatomie, de la zoogeographie etc. 

Les recherches isopodologiques faites en Roumanie ont apporte, 
a la connaissance des isopodes, des contributions assez 
importantes du point de vue systematique et zoogeographique ainsi 
que du point de vue anatomique et cytologique. La faune des 
isopodes terrestres de Roumanie paralt etre parti culierement 
riche et variee. Dans un delai de temps assez court, on a decrit 
plus de 50 especes parmi lesquelles il y a pas mal d'endemismes. 
Dans le texte definitif on en citera les plus caracteristiques, 
appartenant surtout au genre Trache oni s cus . 

Ce genre doit etre considered d'apres nos recherches, comme 
parti culierement inteVessant pour notre faune isopodologique. 
Entre autre s il parait que le territoire de notre pays est le 
plus riche en esjfeces et varie'te's, d'du de'coule certaines 
considerations zooge*ographiques. La liste de toutes les especes 
trouve'es en Roumanie sera donne*e et en mSme temps quelques 
nouveaux criteriums morphologiques utilises pour la delimitation 
des especes. 

Dans la seconde partie de la communication, on insistera sur 
la Bifrontonia feminina , recemment decouverte en Roumanie et 
parti culierement int£ressante de plusieurs points de vue, bien 
qu'elle ne puisse etre considered comme un vrai endemisme, par 
le fait qu'elle n'a pas ete trouvee que dans les serres. On est 
done tres Justifie' a supposer qu'elle a ete" introduite chez nous 
avec les plantes exotiques de quelque region chaude du globe. 

C'est une espece parthe^nogenetique . mais elle appartient aux 
isopodes supeVieurs (Pleurotracheates), ou ce phenomene est 
exceptionnel. Dans un texte concis et resumatif on montrera les 
divers aspects (biologiques, morphologiques, cytologiques, 
e"ventuellement aussi certains aspects histochimiques), de la 
parthe^nogAese de cette espece. On pre^sentera de preparations et 
des diapositifs. 



Digitized by 



Google 



190 



A CLASSIFICATION AND PHYLOGENY OF THE CHTHAMALIDAE (CIRRIPEDIAs 
TBORACICA) . Victor A. Zullo, Svstematics-Ecolocrv Program , 
Marine Biological Laboratory , Woods Hole, Massachusetts, 
Research supported by the Ford Foundation and the Department of 
Paleontology, University of California, Berkeley. 

The common "acorn" barnacles (Suborder Balanomorpha) are 
traditionally divided into two families: Chthamalidae and Bala- 
nidae. The chthamalids are considered more primitive phylogene- 
tically and to have been derived from a lepadomorph ("goose- 
neck" barnacle) ancestor. Although the derivation of the bala- 
nids from the chthamalids is generally accepted, little evidence 
has been presented in support of this theory, and it has even 
been suggested (Withers, 1924) that the two groups arose inde- 
pendently from lepadomorph stocks. 

Two groups are distinguished within the Chthamalidae. The 
first (Chthamalus- group) , is characterized by a free rostrum and 
the absence of carinolaterals in the shell wall, either a "tri- 
dentoid" or" quadridentoid" mandible, and an unmodified Cirrus 
III. The second (Pachylasma- group) is characterized by a tri- 
partite rostral plate (formed by fusion of rostrum with rostro- 
laterals), and the presence of carinolaterals in the shell wall, 
a "tridentoid" mandible, and Cirrus III partially or fully modi- 
fied as a mouth appendage* 

Two additional subdivisions of the Chthamalus- group are 
recognized. The first, including Octomeris , Chthamalus , and 
Chamaesipho , is characterized by a "quadridentoid" mandible, 
and the second, including Catophragmus , Chionelasmus , and 
Buraphia (the Chthamalus hembeli-group of Nilsson-Cantell, 1921) 
by a "tridentoid" mandible* 

The evolutionary history of both groups has been one of 
reduction in the number of shell wall elements and modifications 
in feeding apparatus* In the Chthamalus- group shell wall reduc- 
tion was accomplished primarily through exclusion of elements, 
and feeding modifications were confined to changes in mandibular 
structure* Reduction in the Pachylasma- group was achieved pri- 
marily by fusion of elements, and feeding adaptations involved 
the modification of Cirrus III* 

These latter features also characterize the Balanidae which 
differ materially from the more phylogenetically-advanced mem- 
bers of the Pachylasma- group only in the structure of the labrum. 
It is therefore proposed that the Balanidae were derived from the 
Pachylasma- group stock* 
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SINOPSIS HISTOfcICA DE LOS ESTUDIOS SOBRE SYRPHIDAE ( DIPTERA ) 
CHIL2N0S. Marfa Etcheverry f Centre Estudios Entomolc5£ico3 f UnL » 
versidad de Chile f C amilla H? f Santiago, Chile . 



Al hacer el cat£Logo de la familia Syrphidae en Chile ha 
sido fundamental lograr todas las descripciones originales de las 
especies dadas para Chile. Al iniciar este trabajo nos hemos en^- 
contrado que de las 109 especies chilenas 64 fueron descritas en 
el siglo pasado y 45 en lo que va corrido de e*ste. S6I0 57 espe- 
cies de las citadas para Chile han sido descritas sobre material 
colectado en el pais. La mayorfa de los trabajos en los cuales se 
han descrito estas especies no son revisiones completas ni anali- 
zan varias especies , sino que son tratadas en forma aislada. 



Es en 1835 que Guerin hace la primera descripci6n de un 
Syrphidae chileno colectado en Chiloe*; describe tanto el macho co- 
mo la hembra de Dolichogyna chilensis. En 1837, Francis V.alker, 
entom61ogo ingles, describe dos especies colectadas en Chile du- 
rante el viaje del "Adventure" por el E s trecho de I v iagallanes. Erw 
tre 1842 y 1850, P.J.M. Wacquart, entonuSlogo francos, describe 7 
especies colectadas en Chile por Gay. 



En 1852, anile Blanchard, en Historfa Ffsica y Polftica de 
Chile, describe tres especies del material colectado por Claudio 
Gay. Entre 1853 y 1883, N.J.F.Bigot describe 7 especies chilenas 
sobre material colectado por M.Ph.^ennain y C.Gay. En 1863, el 
Conde Camilo Rondani describe una especie a base de material en- 
viado por el Dr.R.A.Philippi. En 1865, R.A.Philippi publica, en 
aleman, su trabajo sobre d£pteros chilenos, y en ella describe 
29 especies nuevas, gran parte colectadas en ^aldivia. En 1867, 
F. Jaenicke describe una especie con material colectado por Cum- 
ming. En 1868, el Dr. J.R.Schiner describe 2 especies colectadas 
en el pa£s en el viaje de la fragata austrfaca "Novara". 



En 1935, el Dr. C.H.Curran describe una especie colectada 
en Valparaiso. Entre 1926 y 1927, R.C.Shannon describe 9 especies 
colectadas en gran parte por Faz y Bullock. Ademis una especie, 
Valdivia darwini colectada por Darwin en su famoso viaje del Bea- 
gle. En 1933, R.C.Shannon y D. Aubertin describen 13 especies so- 
bre material colectado por ellos en 1926 y revisaron los tipos de 
Walker, Bigot y Macquart. Entre 1937 y 19*0, Enderlein describe 
4 especies, colectadas principalmente en las I alas Juan Fernandez. 
En 1949, F.M.Hull describe una especie sobre material colectado 
por don Carlos Stuardo. Entre 1950 y 1951, el Prof .C.L. Fluke des- 
cribe 3 especies de Volucella colectadas en la provincia de T a ra- 
paca* en el verano de 1948 por la autora. 
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ABSXPTOCOCCUS, A NEW GENUS FOR DERMIS OF HALL (HCMOPTERA: 
COCOOIDBA^PSBUDOCX)CCIDAB)* Yehia M. Bzaat, Dept. of Zoology, 
University of Assiut, Aaslut] Egypt, UAR . 

The mealybug inermls of Hall had been chosen in I9U8 as the 
generic type for Mlrococcua Borchsenius* Lately, It was re- 
described as such by Williams (1958). The examination of Its 
authentic material in the coccid collection, Ministry of Agri- 
culture, Egypt, proved the presence of definite characters that 
did not appear in the recognition characters of Mirococcus or 
in the redescription of inermls * 

This being the case, an illustrated redescription of this 
species is here submitted for the purpose of specific determin- 
ation* Meanwhile, a new genus, Aegyptococcua, is proposed to 
solve the generic problem* It is unf ortunate to create a new 
genus for the generic type of an established one. However, the 
existence of several other species in Mirococcus prohibited any 
amendment in its recognition characters, henoe "dictated the 
present attitude* 
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A REVIEW OF THE FAMILY ORIPODIDAE (ACARINA: ORIBATEI). Tyler 
A. Wool ley, Dept. of Zoology, Colorado State University, Fort 
Collins, Colorado . 

Since the original designation of the family Oripodidae 
Jacot, 1925, several changes have occurred in the taxonomy, 
including the discovery of new genera and species, as well as 
the exclusion of some genera and species erroneously placed in 
the family. Of the five genera originally included in the 
family, Oripoda Banks, 1904, and Gymnobates Banks, 1902, remain. 
Four new genera, Anoripoda Sellnick, 1959, Benoibates Balogh, 
1959, Exoripoda Wool ley, 1961, and Truncopes , Grandjean, 1956, 
are added to the family. Seven additional species are described 
together with explanations of the clarified characteristics of 
the family, and notes on interesting discoveries in the distri- 
bution of oripodids in North and South America, and Europe. A 
key to the genera and species is included also. 
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RATIFICACION DE LA SINONIMIA DE LATRODECTUS CURACAVIENSIS 
(MULLER 1776) - LATRODECTUS MAC TANS (FABRICIUS, 1775) (ARANAE- 
AE). Bert a S. Gerschman de Pikelin y Rita D. Schiapelli. Museo Argentino 
de Ciencias Naturales "Bno. Rlvadavia". Investig adores del Consejo Nacional 
de Investigaciones Cientfficas y Texnicas. Buenos Aires, Argentina. 

En nuestra publicaci6n "Revisi6n del Gen. LATRODECTUS Walck. , (1942 
y Re imp. 1943), establecimos la sinonimia de L. curacaviensis » L.mactans, 
basada en el e studio detallado de caracteres de su morfologfa externa, con- 
firmando con la observaci6n de una numerosa poblaci6n de arafias de Co Ionia 
Dora, Argentina, la gran variabilidad de los mismos; lo que ya otros investi- 
gadores habfan observado en L.mactans de otros pafses. Algunos aracn61ogos 
siguieron buscando caracteres diferenciales para separar curacaviensis de 
mactans. En 1958 (Levi) se mencion6 una diferencia en la genitalia interna. 
(En la externa, epiginio, no hay ninguna diferencia). Coxno este e studio no lo 
habfamos hecho, esperamos las conclusiones de esa investigaci6n; las que 
aparecen en 1959 dando Levi como caracter diferencial entre mactans y cura- 
caviensis el numero de vueltas del ducto de las espermatecas en la hembra: 
3 en curacaviensis de America del Norte y 2 en la mis ma especie de America 
del Sud; mientras que mactans presenta 4 a 5 vueltas, salvo en Sud Africa en 
donde solo presenta 3. Ademas resuelve que L. mactans no se encuentra en 
la Argentina, lie g an do hasta el Paraguay; siendo L. curacaviensis la especie 
que se encuentra en Argentina Y Chile. 

Encontrando estos re suit ados un tanto contradictorios decidimos hacer 
nuestro propio e studio de la genitalia interna de las LATRODECTUS de la Ar- 
gentina. Siguiendo la mis ma tlcnica que us6 Levi y confirmando las observa- 
ciones con dibujos hechos con camara clara, tratando en todos los casos de 
colocar la genitalia en la mis ma posici6n en que las dibuja Levi para evitar 
error en la comparaci6n de los mismos. Los resultados obtenidos son: 

En todos los ejemp lares estudiados procedentes de distintas localidades 
desde el Chaco a Tierra del Fuego, el ducto presenta 3 o 4 vueltas. En algu- 
nos casos la vuelta media esta un poco escondida entre las otras dos, pero 
siempre visible. Queda d e most r ado asf que no hay diferencia en la genitalia 
interna de curacaviensis y mactans y que el caracter de ndmero de vueltas 
del ducto de las espermatecas de la hembra no es valido para la diferencia- 
ci6n de las especies porque varfa en la mis ma especie y es igual en e species 
distintas. (En L. geometricus C. L. Koch nemos observado 4 vueltas). Como 
tampoco hay diferencia en la ecologfa, ni etologfa ni en la toxicidad de su 
ponsofia, debemos aceptar que en el estado actual de los conocimientos no hay 
caracter valido const ante que separe a L. curacaviensis de L. mactans por 
lo que ratificamos la sinonimia es table cida en el afio 1942: L. curacaviensis 
(Mailer) s L.mactans (Fabric ius) y la presencia de L.mactans en la Argentina. 

Por atenci6n del Dr. Houssay quien nos ha obsequiado con 3 ejemplares de 
L. mactans katipo de Nueva Zelandia y un ejemplar de L. mactans tredecim- 
guttatus de Israel nemos podido estudiar la genitalia de los mismos, contando 
en todos el los 4 vueltas de ducto. 

El unico caracter constants de la genitalia interna por el que se puede di- 
ferenciar L. geometricus C. L. Koch de todas las otras especies del ge*nero 
es que en geometricus la primer a vuelta delducto envuelve la porcion central 
de las espermatecas, mientras que en todas las otras especies, envuelve la 
parte anterior. Este caracter coincide con la diferencia de epiginio que solo 
se observa en geometricus siendo igual en todas las demas LATRODECTUS. 
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VALIDITE D'UNE DISTINCTION SPECIFIQUE ENTRE LES DEUX ACIPEN- 
SERIDESs ACIPENSER STURIO L. D' EUROPE ET ACIPENSER ' OXYRHYN- 
CHUS MITCHILL D'AMERIQUE DU NORD .Btienne Magnin, Labor.de 
Zoologie,25 rue du Plat, Lyon 2°, France . 

Ces deux esturgeons sont dee migrateurs anadromee vivant 
respect ivement sur les cotes europe"ennes et americaines de 
l*Atlantique.En plus de l 1 identity de leur mode de vie 9 ils 
present en t encore une grande ressemblance morphologique gene- 
rals taussi sont-ils sou vent considered comme une seule et 
meme espece , Acipenser sturio L. 

Une comparaison plus poussle montre nSanmoins entre ces 
deux poissons touts une serie ds caracteres distinctifs tant 
au point ds vue morphologique ( nombre et forme des 6 cue sons 
osseux, forme des scutsllss dermiques situles entre les e"cus- 
sons f nombre de branchiospinss 9 coulsur des visceres...) qu'au 
point de vue morphometrique (differences significatives sntrs 
les equations de regression donnant les rslations entre les 
diffe"rentes parties du corps st la longusur totals ou entre 
les differentes parties de la tete et la longueur de la tete). 

Ce faisceau de caracteres bemble bien confirmer la validi- 
ty d'une distinction specif ique entre les deux esturgsons 
etudiSs.L'esturgeon migratsur des cotes at 1 antiques de l'Ame- 
rique du Nord doit done etre appel$ Acipenser oxyrhynohus 
MITCHILL 1815. 
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APPROACH TO A BIOCHEMICAL TAXONOMY THROUGH BCRKBUNO OF BIOGENIC 
AMINES AND POIYPBPTIDBS IN THE SKIN OF SOUTHAMBRICJN A1PHIBIANS, 

Itt9rtp-Brmflpyi igjfcitujte <tt gflraftgolyrtfrL ^Ufirglttf tf tt, p aiMt 

talv - Jos* M.Cel, Instituto 5 Blolograninlvergldad Naclonal 

Screening of the content of biogenic amines and polypeptides 
in Amphibian skin may offer a valuable key for the biochemical 
taxonomy of this Vertebrate group. Phenylalkylamlnes, imidazol- 
alkylamines, and indolalkylamines were specially considered. 
Bluates of crude acetone or methanol extracts of the skins were 
chromatographed on paper, and assayed biologically. Character- 
istic patterns for different families, genera and species were 
recorded. They generally agree with tneir morphological and 
systematic position. Results are particularly interesting in 
the genera teptodactylus. Bufo and Phyllomedusa. and in many 
other genera of Leptodactylidae, Bufcnidae, Atelopodidae, Hyli- 
dae and Ranidae. 
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VARIATION IN TEE SNAPPING TURTLE CHELxIHA SERPENTINA : A STUDY IN 
QUANTITATIVE SYSTEMATICA. Robert C. Feuer t Dept. of Zoology and 
Entomology , The University of Utah, Salt Lake City 12 1 Utah, U.S.A . 

Morphological variation and systematica of the snapping turtles 
of the genus Chelydra have never been well understood despite 
their abundance in the northern part of their range. Chelydra a. 
serpentina is well represented in museum collections; the 
Neotropical taxa are not. The genus ranges from Southeastern 
Canada to Ecuador and from the Atlantic Ocean to the Rocky 
Mountains. Three taxa are allopatric with gaps between their 
distributions, in Northern Mexico and Southernmost Texas and in 
Nicaragua, separating them. A fourth taxon is found mostly on 
the Florida peninsula, rarely in Georgia and Alabama. 

Mahalanobis 1 Generalized Distance, Student's T Test and other 
statistical techniques are used to study the morphological and 
meristic characters of the group in the hope of determining the 
natural groupings within the genus. Individual, geographic, and 
sexual variation are also included in the study. 
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ZOOQBOQRAPHIGAL RELATIONSHIPS AND POST-GLACIAL DISPERSAL OP 
LITTORAL MARINE INVERTEBRATES OF EASTEfff CANADA. 

E. L« Bous field 

National Museum of Canada. Ottawa Panada. 

The intertidal and inahore marina watara of eastern Can- 
ada, fro» Bella Isle Strait to the Qulf of Maine, are region* 
ally olasslfied as eub-arotio, oold-temperate (boreal), or 
warm-temperate (Virginian) , aooording to mean summer surface 
temperatures and to aoogeographloal affinities of the predom- 
inant apeoiea of orustaoeans, molluaks, and polyohaete worms. 
The p seu do-sAomal oti e distribution of the fauna, in which repro- 
ductive oold-stenotherms are dominant in northern and southern 
areaa and warm- steno therms in central regions, ia the result of 
major changes in the coastal marine environment subsequent to 
Pleistocene glaoiation of adjacent land masses. Biological 
and geological evidence ia combined in a step-wise portrayal of 
the probable sequence of events. During the Hypsi thermal Per- 
iod (o. 8,000 b.p.) warm- at en o therms spread northward in a con- 
tinuous population from the middle Atlantic region, mainly via 
the relatively warm and shallow watara of the Sootlan shelf, 
into the Qulf of St. Lawrence • Subsequent deepening and oool- 
ing, particularly in the Qulf of Maine, eliminated many species 
of wana-etenotherme from eastern Canada, restricted the remain- 
der essentially to one large area, the south-western part of the 
Qulf of St. Lawrence, and enabled the oold-eteno theme to re- 
populate southern areaa suoh as the Bay of Fundy. Small esto- 
arine populations of hardier speoiea, widely isolated along the 
ooasta of northern Haw England and Nova Scotia, mark the former 
dispersal route of the warm-atenotherms. 
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ON THE ORIGIN AND RELATIONSHIPS OF THE ARCTIC 
OCEAN ABYSSAL MOLLUSK FAUNA. Arthur H. Clarke, Jr. , 
National Museum of Canada, Ottawa. 

Sixty-three of the approximately 1160 known species of 
abyssal mollusks (i.e. those living at 1000 fm and deeper) 
have been recorded from the Arctic Ocean. Many of these are 
eurybathyal and their distribution beyond the Arctic is closely 
related to the depth of the sills which surround that region and 
to the ability of the individual species to exist at depths equal 
to or less than the depth of these sills. For example, only 
species known to live at depths of less than 30 fm also occur 
south of the Bering Strait (sill depth 30 fm), only species 
living at depths less than 125 fm also occur in Baffin Bay (sill 
depth 125 fm at Smith Sound), and only species living at depths 
less than 305 fm also occur in the West Europe Basin south of 
the North Atlantic Transversal Ridge (sill depth 305 fm). An 
abyssal connection exists between the Arctic Ocean and the 
Norway and Greenland seas and 81% of the Arctic abyssal 
species also occur in that region. Eight abyssal species are 
endemic to the Arctic Ocean and all of these exhibit relatively 
stenobathyal distribution. 

Geological and paleontological evidence indicates that the 
three sills cited have probably been in existence, either as 
sills or as land bridges, since the early Tertiary. Since two 
of the endemic stenobathyal species (Nucula zophos and Ledella 
tamara) have no close relatives in the North Atlantic or the 
North Pacific, it is possible that they or their ancestors, and 
perhaps other elements of the fauna, may have migrated into 
the Arctic during the Mesozoic or early Tertiary from a pre- 
sently unknown source. The other species appear to be more 
recent arrivals. Except for the ultra -eurybathyal component 
(<30 fm), they were probably derived from the North Atlantic 
primarily by way of the Norwegian and Greenland seas. The 
ultra -eurybathyl group (38 spp. ) was probably derived both 
from the Atlantic since the early Tertiary and, like Neptunea, 
from the Pacific during the early Pleistocene. 

On the basis of abyssal mollusk faunas, the Norway and 
Greenland basins belong to the same zoogeographic province 
as the Arctic basins but, contrary to published opinion, the 
Baffin Basin is more similar to the Labrador and Newfoundland 
basins. 
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TEMPERATURE AND THE GEOGRAPHICAL DISTRIBUTION OP LUGWORMS 
(ARENICOUDAE, POLYCHAETA). G*P*Wells, Dept. of Zoology , 
University Colleges London , 

Lugworms generally live in littoral or sublittoral flats 
of sand or muddy sand, which they consume* The hind end of 
the body is modified to form an achaetous tail* Twenty-four 
species or subspecies are recognised, grouped in two sharply 
distinct genera ( Arenicola , Abarenicola) • 

Prom the standpoint of lugworm zoogeography, the world is 
divided into three great zones, roughly bounded by the 20 
surface-water isotherms for August in the Northern and 
February in the Southern Hemisphere* A species may spread 
very widely within a zone but (except for overlap at the 
boundaries) no species is found in more than one zone* 

The cool waters to the North have Arenicola marina with 3 
subspecies, Abarenicola claparedii also with 3 subspecies, 
and Abarenicola pacifica . The Abarenicolas of this zone 
have lost their statocysts, and show other evidence of close 
relationship* 

The warm water zone between the 20 isotherms is 
practically monopolised by four closely related species of 
Arenicola (the ' cristata group 1 of species)* 

The cool waters to the South show a sorting of the lugworm 
fauna according to the coastal water types distinguished by 
Knox (1960). Arenicola loveni , with 2 subspecies, is on 
Warm Temperate shores* The Cold Temperate Mixed water has 
most of the Abarenicolas with statocysts ( Abarenicola affinis 
with 4 subspecies, A* gilchriati t and 2 of the subspecies of 
A* assimilis ) and also, apparently, the only two recorded 
specimens of the aberrant, cystless Abarenicola pus ilia * 
The remaining 3 subspecies of Abarenicola assimilis are very 
closely related to each other, and occur in Sub-Antarctic 
Cold Temperate waters* 

It will be noted that the temperature zones are character- 
ised by endemic groups of related forms* Therefore, their 
lugworm faunas must have been separated for long enough to 
allow a considerable degree of evolutionary differentiation 
to take place within each zone* The existence of 
morphologically distinguishable local populations (subspecies) 
of several of the more widely ranging species shows that there 
are resistances to diffusion, which obstruct, but do not 
altogether prevent, the wide spread of a species within a 
temperature zone* The frontiers of the temperature zones 
appear to be barriers of a higher order of impregnability* 
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BARRIERS BETWEEN TROPICAL PACIFIC AND INDIAN OCEAN EUPHAUS11D 
SPECIES (ZOOPLANKTON, CRUSTACEA). Edward Brlnton, Marine Life 
Research Group. Scrlpps Institution of Oceanography, University 
of California at San Diego, La Jolla. California, U* S. A * 

Oceanic zooplankton occupying waters of the Indo -Austral Ian 
Archipelago are mainly tropical (equatorial) species, common to 
both the Indian and Pacific Oceans* The more oceanic (pelagic) 
of these species are present in only a snail part of the Pacific 
sector of these waters, usually the deep basins. Investigations 
by the Naga Expedition, 1959-1961, indicated that subtropical 
Pacific species are not carried southward in the South China 
Sea beyond about 10°N, and are not found in the broad neritlc 
environment of the Sunda Shelf* Similarly, the Arafura Sea 
is too shallow for oceanic euphausiids* Thus, most of the 
waterways between the two oceans do not serve as pathways for 
euphausiid species* 

Certain bi subtropical species having northern and southern 
hemisphere ranges that merge in the western Pacific (e.g. 
Euphausia mutica) are sometimes present in low density in 
samples from the Banda and Timor Seas* Such occurrences suggest 
that even species of the central Pacific water masses may be 
in partial communication with populations of the same species in 
the Indian Ocean* The only deep east-west passage for equa- 
torial and central oceanic species is near Timor, and flow is 
predominately from east to west* 

A recent route for warm-water species does not seem to exist 
south of Australia* There, the oceanic fauna is temperate. 

Basins of the Indo-Australlan region provide a tortuous path- 
way for east-west exchange of zooplankters, but one which may be 
responsible for the Indian-Pacific co-occurrence of tropical 
and even certain subtropical zooplankters. 

Annual changes in the ranges of euphausiids of the region are 
slight. Seasonal reversal of the circulation pattern does not 
provide even short-term conditions in which oceanic species are 
sustained in the extensive neritlc areas. 
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EVOLUTION AND DISPERSAL OF CONTEMPORARY VERTEBRATES IN EASTERN 
NORTH AMERICA. Joseph H. Waters. Dept. of Zoology, Duke Univer- 
sity » Durham, North Carolina. U.S.A . 

Recent published and unpublished studies provide additional 
information regarding evolution and dispersal of contemporary 
vertebrates in and east of the Appalachian Mountains of eastern 
North America during and following the Wisconsin glaciation. 

At the height of glaciation tundra plants and animals occurred 
just south of the ice sheet , boreal species in the central and 
southern Appalachians, and temperate species throughout much of 
southeastern United States except at higher altitudes. Several 
vertebrate species, including some of South American origin, 
entered southeastern United States from Texas and Mexico during 
the Pleistocene. During the Wisconsin glaciation some vertebrate 
populations were divided, and animals occurred in refugia: the 
southwest, the southern Mississippi River and tributaries, the 
southern Appalachians, and Piedmont and continental shelf areas 
of southeastern United States. Some populations differentiated 
during occupation of refugia. 

Postglacial dispersal of some vertebrate species occurred 
along broad fronts; others were restricted to the Appalachians or 
the coastal plain. Several fresh water fishes, amphibians, and 
turtles dispersed eastward from the Great Lakes region by way of 
glacial meltwater outlets. Clinal differentiation took place, 
and some previously separated, closely related, populations 
hybridized as they came together in the northeast. Some inci- 
pient species populations became reproductively isolated. Move- 
ments of terrestrial vertebrates were probably closely correlated 
with isothermic shifts and movements of plant ecotypes. 

Eastward extension of the Prairie Peninsula in later post- 
glacial times resulted in dispersal of some prairie vertebrates 
as far as the Atlantic coast, division of woodland populations 
into northern and southern segments, and northward range shifts 
of some southern species. Some populations differentiated into 
new subspecies, and replacement of prairie by mesic forests pro- 
duced some eastern relict populations. Minor climatic fluctua- 
tions since then have produced some north-south range shifts, 
but no important differentiation. Relict populations on New 
England coastal islands, created as sea levels rose, have also 
undergone relatively little differentiation. 
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THE POST GLACIAL DISPERSAL OF AMERICAN CARIBOU, 
A.W.F. Ban fie Id, National Museum of Canada, Ottawa, 
Ontario, Canada. 

A quantitative study of 704 recent and 57 sub-fossil caribou 
specimens led to the recognition of six Western Hemisphere 
subspecies of the Holarctic reindeer, Rangifer tarandus 
(Linne). These alloptric subspecies displayed a broad pattern 
of concordant characters and marginal inter gradation. The 
whole population also exhibited a mosaic of individual charac- 
ters which were considered indicative of local demes below the 
subspecific level. 

The subspecies can be arranged in three supra -subspecies 
groups of approximate equal taxonomic rank: mainland tundra 
taxa (R. t. granti and R. t. groenlandicus); Arctic insular 
taxa (R. t. pearyi and R. t. eogroenlandicus); and forest taxa: 
(R. t. caribou and R. t. dawsoni ). When the distributions of 
the subspecies were plotted on a map of the Last (Wisconsin) 
Glaciation, it was noticed that an unglaciated refuge was avail- 
able in the heart of the range of each group: Beringia, the 
continental tundra refuge; Pearyland for the Arctic insular 
group; and the periglacial Continental forested refuge for the 
woodland group. The finding of the late -Pleistocene caribou 
remains in each of these refugia confirms their occupation 
during the Wisconsin stage. It is also noteworthy that present 
areas of intergradation centre on the boundaries of these 
refugia. 

Although the evidence points to the evolution of most of these 
subspecies in situ, there are certain anomalies in the distribu- 
tion pattern that can best be explained by emigration into corri- 
dors which are known to have become ice -free early in the de- 
glaciation process. 

Such reasoning explains the northern extension of woodland 
caribou in the Mackenzie Valley, along the Cordilleran- 
Laurentide Ice Sheet border; the evolution of dawsoni in 
relative isolation on the Queen Charlotte Islands after reaching 
the islands soon after their exposure; and the eastward expan- 
sion of groenlandicus to the Keewatin tundra, Baffin Island and 
southwestern Greenland, along the northern boundary of the 
shrinking Laurentide Ice Sheet while much of northeastern 
Canada was unavailable to southern populations of caribou. 
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COMPOSITION AND ORIGIN 0? THE TENEBRIONID FAUNA OF NORTH WE- 
STERN SOUTH AMERICA AND THE WEST INDIES. Giorgio Marouzzi. 
Dspt.of Zoology .University of Padua. Italy. 

The Tenebrionid fauna of North Western South America and the 
West Indies is constituted by nearly 420 spocies, distributed 
in 123 genera and 30 tribuses. 753* of the speoios are endemics. 
These particularly belong to the "Melasomes". Thero is no affi- 
nity at the species level botween Tenebrionid faunas of Vene- 
zuela, Columbia and the Antilles; at the generic level there is 
a slight affinity between Venezuelan and Columbian faunas; at 
the tribus level on the contrary there is an affinity amongst 
all the three faunas. Die entire Tenebrionid fauna of this re- 
gion is constituted by genera or tribuses whose present area 
of distribution is of the pattern called by Mayr "pan tropical" 
and by Vandel "gondwanlan" .More precisely, we can recognize 
with Vandel the following categories: 1 ) general! zed gondwanlan 
type;2)partial gondwanlan type •Within this category we can fur- 
thermore recognize taxa present in Africa and Asia or in the 
Paolfio Region, besides South America, and taxa present exclusi- 
vely in America. Within this category there are taxa present 
exclusively in South America, or in South and Central America, 
er, finally, in South, Central and North Amerioa(Mayr'8 "pan ame- 
rioan" category) .Some taxa are present only on the Antilles. 
Bier* is a remarkable parallelism between distribution and sy- 
stematica of Antillean Tenebrlonids and the geological history 
of this region, and particularly between the number of jendemio 
genera, species and subspecies and the age of the different 
islands. 
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ZUR GEOGRAPHISCHEN VERBREITUNG DER GATTUNG FORMICA 
IN EUROPA, Karl GSsswald , Institut f ilr Angewandte 
Zoologie der Universit&t Wtirzburg t Deutscnland . 

Die waldhygienische Bedeutung der Roten Waldamei- 
sen der Gattung Formica gab Veranlassung zur Unter- 
suchung ihrer geographischen Verbreitung. Auf Grund 
zahlreicher Sftmmelexkursionen und einer Auswertung 
des europaischen Museumsmaterials wurde die geo- 
graphische Verteilung von 7 Formica-Arten (F.rufa L. , 
F. polyctena Foerst., F. lugubris Zett., F. aquilonia 
Yarrow, F. nigricans Em., F. cordieri Bond, und F. 
uralensis Ruszky) bearbeitet. F. polyctena ist im 
wesentlichen im mitteleuropaischen Tiefland und in 
den Voralpen zu finden. Die Art fehlt in England, 
Schottland, Irland und Norwegen. In SUdeuropa ist sie 
nur vereinzelt anzutreffen. F. rufa zeigt eine ausge- 
dehntere Verbreitung als F. polyctena. Man findet sie 
zwar auch in der Ebene angereichert, sie steigt aber 
in den Alpentalern bis ca. 1800 m auf. F. rufa fehlt 
in Irland und Norwegen. Im Sttden wird ihr Vorkommen 
etwa durch den 42. Breitengrad abgegrenzt. Die beiden 
mehr im offenen Gelande verbreiteten Arten F. nigri- 
cans und F. cordieri haben den Schwerpunkt ihrer Ver- 
breitung auf Grund ihrer st&rkeren Thermophilie nach 
Suden verlagert. Wir finden F. cordieri, die wahr- 
scheinlich thermophilere der beiden Arten, im Apennin, 
Sudfrankreich, PyrenSlen und Jugoslawien. F. nigricans 
kommt im Norden noch in Lettland, Estland und verein- 
zelt auch in Finnland vor. Typische Gebirgsbewohner 
sind F. aquilonia und F. lugubris. F. aquilonia fin- 
det sich vor allem in den Ostalpen und Karpaten, im 
schottischen Hochland und Skandinavien n5rdlich des 
55. Breitengrades, wo sie bis in die finnische Seen- 
platte hinunterreicht. F. lugubris hat ihren Ver- 
breitungs schwerpunkt in den Westalpen und Pyrenften. 
Sie besiedelt aber auch deutsche und franz5sische 
Mittelgebirge (Schwarzwald, Bayerischer Wald, Vogesen) 
Im Norden findet man sie in Britannien und Skandina- 
vien. Das heutige Verbreitungsbild der Formica-Arten 
l&flt sich nur aus der Sicht der eis- und nacheiszeit- 
lichen Klimagestaltung deuten. 
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0TH0CHTBJI&H0 BEPTHKAlLHOtt 30HMLH0CTH HACEKOMUX - 
•HTMATOB B TOPHUX CTPAHAX HA IIPffllEPE ITy3HHCK0R 
CCP. fljlg KoCamse. Hhcthtyt goojorggj T6hjihch.CCCP. 



KowiaeRC HaceRDimx - $MTo$aroB BjiaxHo-cy<5TponH*iecRoft sohh 
TpysHHCKOfi CCP cjiaraeTcn: a) hs MpoKopactipocxpaHeHHux bhaob 9 
otiiTaDwx b ciapofi KojDum; 6) hs rnHpoHopacnpocipaHeHHiix bh - 
40 B f o Coxbmm dmjiovmeoKviM AHanasoHoii, npoHHRanvx co ciiei - 

BHX TeppHTOpHfl; B) H8 60*66 CneUHgHieCKIX BM^OB-HMMHrpaHTOB, 

conyTCTBynnix cyGTponHWCRHii KyflLTypaM. 

HaceKOMHe-$HTo$arH noaynycTHHHo-CTenHofl bohh no cBoeMy 

npOHCZ01A6HHD H6 OflHHaROBH (TypaHCRHO nyCTHHHH6 BMW, HpaHCRHO 
BHJH, nyCTUHH0-CpeflH3eMH0M0pCKHe BMW H ?•*.)• B paBHHHHOM 

nacTH noaynycTHHHO-CTenHoM sohh xapaxrepHu 8HflenHRn # 

BojiBffloe BuoBoe pasHOOtfpasHe $HTo$aroB ofiie^eHO b jimct - 
BeHHHi secax HHiHero ropHoro nonca; lieHBiee bh^oboo pasHooflpa- 
3H6 b xboBhhx aecax BepxHero ropHoro nonca« Kpoiie oOmenaJieapn- 

THTOCRHX H 6BponeHOKO-CH(5MpCKHX BHflOB OTlie^OHU HOHOTOpue 00 - 

peauBfflte bhjol MiieDTOfl h KaBKascKHe 8H36mhrh, 

HaceKOime b boho cyOajanHfiCKoro peflROJiecBH m cy<5a2ttnnft - 
cicoro pasHOTpaBBH Cora^ie, tom b bo ho ajanHttCRinc JiyroB (6ojh> - 

■HHCTBO - 9BpH30HaJEBHHe H SBpHTOMOie BHflHf HO HMODTCfl H BHCO- 

Roropme 9ha6mmrh). ^acTB bhaob npoHHRjia c ceBepa bo BpeiiH 
0H6A6H6HHH; apyrie - 8HA6UHRH GopeanBHoro npoHcxoiaeHHH. 

"Cpe^HflH so na* - pasHOTpaBHLie ciemi, cifemaHHue Jieca - b 

BH30B01I 0TH006HHH <5ora*te $HTO$araMH f VeU "RpaftHHO 30HH" # 

HaceRoioie-$HTo$arH c orpaHireeHHHii bhpothhii pacnpocTpaHe - 
HH6M orpaHH^eHH Tanxe b cbooii BepTHKajiBHou pacnpocTpaHeHHH H 9 
nao(3opoT 9 HaceR0ifue-^iT0$arH c Sojibihii hhpothhm pacnpocTpaHe - 

HH6M DHPORO pacnpOCTpaHCHH If HO BepTHRaJIBHUM 30 Hail* 
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PHYLOQSNfTIC RELATIONSHIPS AND GEOGRAPHICAL DISTRIBUTION 
OF SOMK ORIBATM (ACARI) FROM ANTARCTICA. John A, 
Wallwork. Dent, of Zoology. Westfield College . University 
of London. London N.W. 3. England. 

Oribatid mites constitute a significant proportion of 
the terrestrial fauna of the Antarctic and sub -Ant arctic, 
although fewer than 20 genera have been recorded to date. 
Studies of species distribution and phylogenetic relation- 
ships between groups nay provide corroborative evidence, 
in conjunction with geological and paleontological data, 
for the theory of Continental Drift. Distribution of 
species and sub-species populations of the genera 
Al*glS9s«*«gt £ejr£o£g£&ia. 9 Podacarus. Maudheimia. Qppia. 
Ceratozetes and Liffrfft 11 ^! 11 is discontinuous and isolation 
has frequently resulted in speciation along well defined 
lines leading to a progressively stronger expression of 
sexual dimorphism. Local distribution patterns of 
Podacarus . Alaskozetes and Pertorgunia are correlated with 
food supply and a high degree of tolerance of littoral 
conditions* Interpretations of allometric growth 
patterns and setal progression and regression in several 
common species indicate the phylogenetically advanced 
development of morphological characters, which can be 
correlated with adaptations to extreme conditions of low 
temperature and low humidity. Faunal differences between 
Sast and Vest Antarctica support the geological division 
of this region into Qondwana and Andean provinces. The 
two genera recorded from the Eastern or Qondwana province 
are Mfimflhtiwiflli which appears to be a true endemic, and 
Alaskozetes , a marginal representative of the Western or 
Andean fauna. The fauna of Macquarie Island has two 
components, namely a group of endemic species belonging 
to the families Camisiidae, Podacaridae, Ceratozetidae 
and Qalumnidae, and a second group of species with Andean 
affinities* Similarities between the fauna of Macquarie 
Island, the South Shetland-Antarctic Peninsula region and 
the South American Andes suggest probable genetic contact 
in earlier geological time between communities now widely 
separated. The present pattern of species distribution 
over these regions may reflect a former continuous 
distribution which became fragmented and impoverished as 
a result of land movements during the Mesozoic and the 
development of increasingly cold and dry conditions 
during the Tertiary and Quaternary periods. 
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WALLACE! AND INSULAR FAUNA OP MILLIPEDES. Yu-hsl Moltze Wang . 
Dept. of Zoology. National Taiwan University. Taipei. Taiwan. 
China. 

Wallace (i860) and Weber (1907) placed Japan* Taiwan and 
Philippines within their lines separating from Australian 
region. Matthews (1906) suggested Philippines as an inter- 
mediate land connecting Oriental and Australian regions. 
Dickerson (1928) modified the Wallacea by separating Japan 
and Taiwan from Philippines. Kano (1936) placed Botel Tobago 
to Philippine province. 

Of 54 species representing 24 genera were found in Philip- 
pines, 39 about 75$ are endemic, none of that were cosmopolitan 
in distribution, five, 9«2# are common to Borneo, Java and 
Rangoon. Only one species, 1.88$, has thus far been found 
occuring in Australian region. 

Of 51 species representing 24 genera were found in Taiwan, 
39. 76. 5X are endemic. Nine, 17. 53^ are common to Palaearctic 
China Mainland, Riu-kiu, Japan and Korea. Two each, 3# each 
are common to Philippine, Java, Rangoon and have thus far been 
found occuring in Australian region. As in Botel Tobago, only 
four species were found, none common to Philippines, but three 
are common with Taiwan, (indicating a little the diagonal 
ruling to Philippines). 

Of 29 species representing 15 genera were found in Riu-kiu. 
26, 90# being endemic, two, 7# being common to Oriental Pukien 
and Java, only one > 3^ being common to Palaearctic Japan. 

Of 190 species representing 57 genera were found in Japan, 
178, 93^ being endemic, six, 3.2# common to Taiwan, four, 2.9# 
common to other Palaealfttic, only two, 1.4^ extending to Aust- 
ralia. 

Mayr (1944) showed the avifaunal balance between Oriental 
and Australian region of Weber line. Several entomologists 
and Gressitt (1958) suggested in view of insect distribution, 
disregarding the Wallace and Weber lines. According to 
diplopoda fauna, Wallacea seems to be appropriate. 
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THE SYSTEMATICS, ORIGIN AND HISTORY OP DISTRIBUTION OP 
THE EITRASIATTC AND NORTH AMERICAN SPECIES OP PERCA, 
LUCIOPERCA AND STI70STEDI0N. A.N. Syetovidov, geologi - 
cal Institute, Academy of Sciences, Leningrad, U.S.sTr . 

A few families of fresh-water fishes common to Eura- 
sia and North America are represented In the both con- 
tinents by Identical species, subspecies of the same 
species or by congeneric species. Of special interest 
in many respects is the Percidae. It is not clear if 
Perca is represented in Eurasia and North America by 
species or by subspecies of the same species as well 
as if the European species of pikeperche3 are referred 
to iMcloperca and American ones to Stlzostedlon or 
should be united under one name. 

The study of general and osteological characters 
enables to state that the European and North American 
perches should be recognized as subspecies, P. fluv . 
fluvlatilis and P. fluv* flavescens . The perch of the 
Folyma River, being Intermediate between them in the 
main characters, is described as P. fluv. lntermedlus 
sbsp. n. There are no such differences in general and 
cranlological characters between Lucloperca and Stlzo - 
stedlon as those from other genera of the family, from 
Perca in particular. L. marina is intermediate between 
tne both genera. Therefore, there is no reason to di- 
vide the both genera and these are United under one 
name, Lucloperca . 

The considerations on the origin and history of di- 
stribution of the genera studied are given. Fossil 
remains of the both genera have been reported from 
Western Siberia and adjacent regions, those of Perca 
beginning from the middle and lower Miocene and of 
Tudoporca from the Ollgocene. In Europe the fossil 
remains or Perca have been found in the Pliocene and 
those of Lucloperca in the bordering strata of the 
Tertiary and Quar ternary formaions. Prom North Ame- 
rica the fossil remains of Percidae are reported only 
in the Pleistocene. All these facts and the recent 
distribution indicate the Palaearctio origin of the 
subfumiDy Percinae, including the both genera studied, 
and the migration of P. fluvlatllis to North America 
through Behringlan land. Because of systematic rela- 
tionship between the North American species of Luclo - 
perca and L. marina , which inhabits the Caspian Sea 
and brackish parts of the Black Sea, the migration of 
the genus to North America along the land connection 
across the Atlantic is suggested. 
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CHQTEUATHKA H MCTOPHfl nPOHCXCHKflEHlW M PACCEJIEHHfl EBPO- 
IlEklCK0-A3MATCKMX H CEBEPOAMEPHKAHCKMX BHtfOB P13RCA, LU- 
CIOPERCA H STIZ0STEDI0N. A.H» CBeTOBMAOB, 300A0rHHe- 
cKMit HHCTMTyT AKageitHM HayK CUggj JieHHHrpaA * 

HeiiHome ceueficTBa npecHOBOAHHX pu(J 9 oCiumx £Bpa3MH 
h CeBepHoS AMepuKe, npeACTaBJieHU Ha oComx KOHTMHeHTax 

MAeHTMIHHMH BHAdMM , IIOflBHflailH TOrO Xe BHfla HAH BMAdMH 

OAHoro if Toro xe po.ua. CpeAH otmx cewettcTB ocofio mh- 
TepecHO bo MHornx oTHomeHMflx ceu. Percidae. He bhoji- 
ho flCHO f npeACTaBJieH am poA Perca b EBpa3HM m CeBepHoB 
AueptfKe oco<Shmm bma&mm ham noABHAaMH OAHoro BMAa. He 
o6ocHOBaHU Taicxe uhchmh, othochtch ah eBponeffcKHe bh- 
Ah cyAaKOB k Lucloperca, a ceBepoawepMKaHCKMe k stl- 
zostedion hah mx cneAyeT oC'beAHHHTB b oamh poA. 

H3y*eHne BHeniHeMop$OAorHHecKHX h ocTeoAora^ecKHX 
npM3UaK0B H03B0AHA0 yCTaHOBMTB, MTO eBponencKHH m ce- 
BepoawepHKaHCKMK bmah Perca aojixhu paccMaTpHBaTBCH 
KaK noABHAH, P. fluv, f3uvlatlllsH P. f3uv. f3avescens. 
IIpouexyTo^uult uexAy hmmm no ochobhhm npn3HaKau OKyHB 
p. Kojiumu onHcaH KaK P. fluv. Intermedius sbap. n. Mex- 
Ay Lucloperca u Stlzostedion HeT TaKHX BHemHeMop$OAO- 
rM^ecKMX h ocTeoJionmecKHx otahhhH, KaK ot Apyrux po- 
Aob ceMeficTBa, b tocthocth, ot Perca, a L. marina no 
ochobhum npM3HaKau 3aHMwaeT nponexyTOWHoe nojioxemie 
MexAy eBponeiicKHMH m ceBepoauepMKaHCKMMM BMAaiiH. no- 

dTOUy HeT OCHOBaHMM pa3AeAHTB OTHOCHIUMeCH K HUM BMAU 

Ha ABa poAa h ohm otfbeAMHeHu b oamh poA Lucloperca* 

Ha ocHOBaHMM cBeAeHMii 06 HCKonaeMux ocTaTKax BHcica- 
3aHu coofipaxeHHH o nponcxoxAeHMH h paccejieHMM H3ywae- 
mux poaob. B MCKonaeMOM coctohhhm o(5a poAa M3BecTHu 
M3 3anaAHoR ChCmpm m npMAeraioiuHx pawoHOB, Perca- Hawn- 
Han co cpeAHero mam HMXHero MuoueHa, Lucloperca- c oam- 
roueHa. B EBpone ocTaTKM Perca HawAeHH b nAHOueHe, 
Lucloperca- b norpaHM^iHux ropM30HTax TpeTM*iHoro m *ieT- 
BepTMWHoro nepMOAOB. B CeBepHoS AMepMKe OKyHeBue no- 
hbhamcb b nAeiicTOueHe, b HeoreHOBux oTAoxeHMHx ohm He- 
M3BecTHM. 3tm AaHHue , a TaKxe coBpeweHHoe pacnpocTpa- 
HeHMe CBHAeTejiBCTBy»T o naAeapKTMwecKOM nponcxoxAeHMH 
noAceM. Perclnae m o(5omx M3y*iaeMMX poaob m pacceAe- 
hmm P. fluvlatllls b CeBepHy© AMepMKy *iepe3 BepMHrni). 
IIocAeAHee noATBepxAaeTcn TaKxe HaxoxAeHMeM ocTaTKOB P. 

fluvlatllls B qeTBepTK*IHMX OTAOXeHMHX K BOCTOKy OT CTO 

coBpeMeHHoro apeaAa. OTcyTCTBMe MCKonaeMux ocTaTKOB 
Lucloperca b tpctmmhhx OTAoxeHMHX EBponw m Bocto^hom 

CM(5wpM He AaeT AOCTaTO*IHHX OCHOBaHMM aah cyKAeHMH o 

nyTM ero pacceneHHH b CeBepHyw AMepwrcy. CyAfl no cMCTe- 
MaTH*iecKOM 6am3octm L. marina, XMBymero b coAOHOBaTiix 
BOAax HepHoro m b KacnnMcKOM Mope, c ceBepoaMepMKaH- 
ckmmm BMAawM, moxho AMuiB npe^no/iaraTB , wto paccejieHHe 
Lucloperca motao npoM3oJiTM no cojiOHOBaTUM qacTHM mo- 
pew baojib cyxonyTHoii cb«3M EBponu c CeBepHoK AMepMKoK. 
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ZOOGEOGRAPHICAL DISTRIBUTION OP THE OTIDIDAE 

WITH SPECIAL REFERENCE TO INDIAN SPECIES. 

R.S. Dharmakumarsinhji, Dilbahar, Bhavnagar, India. 

The main purpose of this paper is to focus 
attention on the unequal distribution of the 
family OTIDIDAE in the zoogeographical regions of 
the world, laying emphasis on the number of 
species occurring in different regions with special 
reference to Indian species. 



International field ornithologists have 
already reviewed the position of the family and 
have stressed the importance of preserving 
vanishing species. Nevertheless, the need of 
assessing the distribution of the Bustards 
depicting the geographical position of the various 
genera and species in relation to each other is 
to assist field ecologists studying the life- 
history of different species. 



Bustards are decreasing in most parts of 
the world and their habitats have been seriously 
interfered by Man. Apart from human persecution, 
their slow growth and production appears to be an 
inhibitory factor to their rapid increase. No 
attempt is made in this paper to give reasons for 
the diminishing populations or to mention environ- 
mental conditions aff eoting their propagation or 
survival. Yet the author makes exoeption to 
compare size of various species and also to show 
normal clutoh-size laid by each species; he also 
draws attention to the general color patterns 
whioh when correlated with their breeding 
behaviour and environment may reveal basio faotors 
determining their evolution. 



This summation is extremely interesting 
and would be of help to zoologists and naturalists 
all over the world. The author gives a clear 
pioture of the distribution of India' s endemic 
species and compares their classification with 
other genera found elsewhere. In this the 
Ethiopian affinity is dearly seen. 
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L f ORIGINS ET LA DISTRIBUTION GEOGRAFHIQUE DE IA FAUNE DE IA 
REHJBLIQUE POHJIAIRE RCXJMAINE. Ml hail A, lone sou. Aoad.R.P.R .. 
Buoarest. Roumanie * 

La oomposition faunique d'une region est en e*troite 
liaison aveo Involution pale* oge*ographi que et pale*oolimatique 
du terrain respeotif f au oours des dernieres pe*riodes 
ge*ologiques. 

Oe travail traite des transgressions marines qui eurent 
lieu sur le territoire roumain et de Involution de oes 
transgressions, de la glaciation quaternaire, de l v evolution 
postglaoiaire du olimat ainsi que des miorozones de refuge 
de la faune. 

En Roumanie f des travaux de zoogtfographie ont e*te* e'labore's 
se rapportant a oe pays ainsi qu*a des territoire s plus vastes. 
Parmi les zoologues et les zooge*ographes f l*auteur mentionne 
K.Holdhaus, A.Caradja, C.Hormuzaohi, Em.Raoovitza, R, Jeanne 1 
et il expose brievement leurs oonoeptions zooge*ographiques. 

Oe travail traite ensuite de l*origine des diff brents 
groupes fauniques et de leur distribution ge*ographique en 
Roumanie, tant en oe qui oonoerne la faune terrestre que oelle 
aquatique et oavernioole. Distribution horizontale et vertioale. 

L'auteur montre par des exemples que la faune de la Roumanie 
est oompose*e d* Elements re*lictes prtfglaoiaires (tertiaires), 
de reliotes glaoiaires, des immigre's venus des diverses zones 
bioge'ographiques d* Eur ope t Europe Centrale, Europe Oociden&ale, 
Sous-region Mediterraneans, Steppes Qrientales (Steppe de 
1 'Union Scvi^tique). 

Du fait de la situation gdographique de la Roumanie, entre 
l'Europe Centrale, la Sous-re*gion Me*diterraneenne et les 
Steppes Orientales, la faune de la majority des groupes 
d'animaux est d'origine heterogene. C*est ainsi qu'il existe 
des e'le'ments Eurosibe*riens (Eurasiatiques), Bore*o-alpins, 
Me'diterrane'ens et Pontiques. 

L'auteur traite ensuite des Ende'mismes de Roumanie et 
t ermine par la Bibliographic zoogdographique. 
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THE SOUTHERNMOST OCCURRING ANIMALS. J, Lias ley Oressitt, 
Chairman, Entomology Dept., Bernice P. Bishop Museum , 
Honolulu 17, Hawaii , 

The southernmost known free- living permanent inhabitants 
among animals are mites and springtails, at nearly 84° S. Lat. 
Possibly these, or protozoans, rotifers or tardigrades may 
occur a little farther south. The southernmost species, and 
some of their genera, are endemic, as are most of those at 
higher altitudes and lower latitudes. These elements appear 
well adapted to their rigorous niche, a chalikosystem (bare 
gravel), or in more favorable environments a limited bryosystem. 
Some at lower altitudes (to nearly 78° S.) seem less well 
adapted, and may be more recent air-borne immigrants to Ant- 
arctica. These animals live where wind prevents snow accumu- 
lation, generally on nunataks, ridges between glaciers, and 
exposed peaks and capes, and where the exposed rocks are warmed 
by solar radiation in summer (air temperature above the sub- 
strate is generally below 0° C). winter temperatures in the 
substrate are not known, but may be well be low- -60° C. Over 
50 species of land arthropods are known from the continent, 
including one flea and about 25 kinds of lice on birds and 
seals. 
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ADAPTATION THERMITS Dl 9UBL9UI8 PROTOZOAIR1S 
LIBORS IT PARASITICUS* flWffj I.PolianataT.Iaati- 
tut do Cytologic Aoadj *o» UB8S» Leningrad. URS1* 

Am XV Oongree ZOolOglqne International a Londres 
nous avone preaonti, 11 y a S ana, laa premiers re- 
amltata da moa recherokes nr laa adaptatlone tfcer- 
mlqmes daa Protoioairee.Le eolleotif de notre la* 
boratelre pomramlt 1' analyse d# ee probltne* 

Pomp una eerie daa eaplooa das Cllita llbraa 
moma avone domontrt que la tfcermostablllt4 9 meemr*e 
pap la tempe da enrvle dama laa temperaturea la- 
thales hamta f ohango dana laa limltaa trie largea 
dependant dm rtglne tkermlque da la eulture. Laa 
Protoaoalrea andoparasltlquee daa fcdtaa pol** 1 **- 



ndant 
loolo- 



ternes (laa 01114a at laa Opallmea) momtrent la 
nene variabilis da la tfc*r*oatablllt4,demoiidan 
da la tampera(ure dm milieu, dee p4omlarltaa <oo 
glqmee da l'hote, daa atadaa dm ayole eexuel da 
l'hdte ate. 

La a tab! lit* envere laa temperaturea baaaaa 
almal q onvere la refroldlssenent profond (Jusou' 
4 -10-15 ) depend amaal da la temperature prfoo- 
damta da la culture. U»o analyee aotparte daa chan- 
genente da la stability daa ProtoioaJLree envere 
laa temperatures feautes at baaaaa pemet da smppo- 
aap fma laa adapt at loma thermlquee aont litea amx 
changements des proteines eytoplaamatiqmaa posse- 
dant daa earaoterea da la denatmration rivirsible. 
Laa adaptations amx differenta regimes thimiques 
aont^lieea amaal amx changements profonds dm ea- 
raotara 4n metabolism*. Almal chei Paramecium cam- 
datum emltivte i t8-t*° 1'oxydatiom se rfaliae 
pricipalenent 4 l'aide dm systeme da la cytochromes 
xydaee* D*&q laa temperatures plus basses domiment 
laa ferments dm groupc dm flavlne* Bmfim dams laa 
temperatures baaaaa (4-5 ) o'est la glycol isa ana- 
erobe qui dome la role dominant* Laa changements 
dm earaetara dm metaboliama qmi a'effectuent dans 
la processus da 1' adaptation daa Clllls aux tempe- 
ratures varices, • •*P*Uoat amaal dana laa vari- 
ations da la qmantitl 4m glyoogfcne at daa lipides* 
Laa temperatures basses f avoriaemt lamp accumula- 
tion dana la eytoplaene. 

La capacity largement exprlmie da la variabi- 
lity adaptive preaente mn caractere typiqma daa 
Protoaoalrea, oomme daa dtres am nivaam cellulaire * 
d' organisation. 
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TBillff AWPHHB 4JUniAIUm HBK0T0PHX CBOBOAHOUByftHX 
I nAPA3HTVIBCKHX nPOCTBftUDL. gJUnoxaaoxxt.HxcTX- 
wt Uxroxorxx Axaxaxxx Hajx CCBfr«iaaxxrpaju C0CP + 

Xy Sooxonraaoxoxy Koxrpaooy ■ Joxxoxa 0uxx xoxo- 
xaxu xapaua paayx*Tani xaaxx pa6ot bo TaxaapaTypam 
axanraaxax npooTalaxx* 3a icmne 5 xer xoxxaxTxa 
xaOopaTopxx npoxoxxax Kcoxaxoaaaxx ■ btox xanpaaxa** 

XXX* Ha P«X6 BBJOB OBOCoXHOXHiyXBX KKgyBOpXl BOXX- 

aaao, n*o TeBJioycToiqBBOCTfc, xaxapaaxax no CuoTpota 
rx6axx npx xerajtaux bhookxx raxneparypax, xaxxaTex 
b xxpoxxx npexexax b aaaxoxxoorx or np axxa c TBy ax a ro 
Taxnapatypaoro pexxxa xyx*TXBxpoBaxxa« Ctox* xa xx- 
POkh* jtaanaaox xaxexaxxx rnxoycTolhiKBOCTB otixapy- 
xxaaxt a napaaxTsqaoxxa npocrefxxa xa nolxxxorapx- 
xux xobxbb (xay*axxc* napaaxTXxacKxa xxgyaopax xa 
aiityxOxM x oxaroxer x onaxflxxjui) • Hx TanxoycTOitaB- 
BocTk xaxxaTcx b aaaxoxMocTX or Taxnepatypu cpa;pf f 
•xoxorxxacKXx ocodaxxooTall xoaxxxa x ctxaxI aro 
noxoBro xaxxa« 

ZoxoxoyoToiNxBOOTb xagyaopaM, txkxb xax x cno- 
oo6hoctb kx napexooxTB rxytioxoa nepaoxxaxjaaaa xo 
-10-15 Toxe a bhcoko* cTanexx onpaxaxxaTox npax- 
xecTayaxxx TexaapaTypxxx paxxxox* CpaaBHTexbrai 
aaaxaa aaxaaaaxl ycToixaBocTX npocraMaxx x xa Mora ax 
xaTaxixxx auooxxx x xxaxxx rexnaparyp noaaoxxat 
xpaxnoxoxaT*, *to b ochobb TexnepaTypmix axaxTaxxl 
xexar xaxaaaaxx 6axxoa UBTonxasxi* Txna otiparxxoi 
xaxaTy paiiax • 9tx aaxaaaaxx caaaaxv e rxytioxxxx 
cxaxraxx b kxbtoxxox xaTafloxxaxa* Ha Pafr*aaelua 
oaudatux noicaaaao, ito npx axanTaxaa x otkooxtbxb- 
ho bucokbm Taxnaparypax (28-29 ) npaotixaxaar oxx- 
cxxTejbKHft o6xax f ooyxeoTaxaaxutt oxcTaxoM naroxpox- 
oxcxxaatu npx 6oxaa xxaxxx rexneparypax aaxyxe* 
axa*aaxa b oxxcxaxxx npaottpataxr $xaaxBOBua $apxax- 
tm* B y ox ob xux axe 6oxaa xxaxxx raxxaparyp (4-5 ) 
xa nepaoe xecra BvctynaaT aaa»po6rai rxaxoxxa* Ha- 
xaaaxxx b xapaxtapa otixeaa Bexecra, npoHcxoxxxae b 
npouecce axaxtaitBB npooreixax k paaxaqxim raxaapa- 
Typax, xaxoxxT caoe Bupaxexxe taxxa b paaxxx aaxa- 
xexxxx KoaxxacTB noxxcaxapxxoB a xattTpaxBHoro xxpa 9 
oTxiawaaaxaxox b axTonxaaxa* Haaxxa Texneparypn 
onoooOoTByxt xaxonxaaxx yxaaaxHux BexecTB* 

Bapoxaa ohoco6koctb k xxxxBaxyaxtaoft axanTxa- 

HOlt HBXeH^BBOCTB XBXXaTCX XapaXTapXOll 0006aXBOOTBB 
ltpOCT6llXXX f KXK OPFBXBBXOB XX KX6T0XK0X ypOBBB Op- 

raaxaaiunu 
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ANTARCTIC FORAMINIFERAL ZONATION.* Orville L. Bandy and- Ronald 
J. Echols, Allan Hancock Foundation, University of Southern 
California, Los Angeles , California . 

Bathyal foraminiferal zonation in the Antarctic, based upon 
upper depth limits of selected indices , is postulated as follows: 

200- 150 M. Adercotrvma glomerata Brady 

Al veo lophr agmi urn subglobosum (Sars) (Rare) 
Bulimina aculeata d'Orbigny 
Eggerella bradvi group 
Epistominella ex i qua (Brady) 
Eponides weddellensis Earland 
Haplophragmoides bradvi (Robertson) 

500- 150 M. Cibicides vuellerstorfi (Schwager) (Rare) 
Cvclammina pus ilia Brady 
Haplophragmoides trullisatum (Brady) 

1,000- 200 M. Alveolophragmium subglobosum (Sars) (Abundant) 
Cvclammina orbicularis Brady 
Trochammjna gtobu).osa Cushman 
Reophax gutti'fer Brady 

2,000- 200 M. Astrorhiza crassatina Brady 
Rhabdammina linearis Brady 

2,400- 600 M. Apiopterina extensa (Cushman) 
Bulimina rostrata Brady 

Cibicides vuellerstorfi (Schwager) (Abundant) 
Nonion pompilioides (Fichtel and Moll) 
Uvigerina ampul lacea Brady 

Isobathyal species of foraminifera are independent of tem- 
perature control, they are cosmopolitan, and they are usually 
dominant at comparable depths in diverse oceanic areas which 
have severely contrasting temperature profiles. Most of those 
species listed above are considered to be isobathyal. Hetero- 
bathyal species, those occurring in different depths in different 
oceanic areas, include Eponides tumidulus (Brady), Laticarinina 
pauper a ta (Parker and Jones), and Pullenia bulloides (d'Orbigny). 

Maximum values for foraminiferal abundance, numbers of spe- 
cies, and planktonic abundance occur in depths of about 400 
meters and greater, suggesting increases in these values from 
inner shelf waters into the bathyal zone. A calcareous bent hie 
foraminiferal fauna exists as deep as 2,400 meters in the Antarc- 
tic, indicating that effective lime solution is restricted to 
depths greater than this. 

♦Research supported by the U. S. Antarctic Research Program of 
the National Science Foundation. 
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ON THE BCOLOQY OP HYDROMBDUSAB. Marta Vannuoci. Oceanographic 
Institute, University of S. Paulo. S. Paulo. Brazil . 

The study of the distribution and abundance of the medusae of 247 plankton 
samples taken at regular intervals at three fixed stations at 25°lat.S. off the 
Brazilian coast, revealed the presence of 24 species. Seventeen of these were 
studied in detail and the principal conclusions that may be drawn are: 1 - The 
following eight species are established as good indicators of the coastal water 
mass (salinity lower than 35%© and temperature usually higher than 20 # C) in 
this region: Podoooryne minima. Bougainvlllla ramosa, Stomotoca dine ma. 
Laodicea mlnuscula. Obelia spp., Buchellota duodeclmalls. B. ventricularls and 
B. paradoxlca . 2 - Six species are established as good indicators of the shelf 
water mass (salinity between 35%© and 36%© and temperature not higher than 
22*C) in this region: Buphysora gracilis. Bucodonium brownei. Turrltopsis 
nutrlcula. P roboscldactyla ornata and Amphogona apsteinl . 3 - One species > 
Aglaura hemistoma. is a good indicator of the tropical water mass (salinity 
higher than 36%© and high temperature). Two species are ubiquitous. 4 - The 
distribution in space of the medusae agrees closely with the distribution of the 
water masses. Frequency/ salinity and frequency /temperature curves and 
frequency/ distance -from -the -coastline curves for each species show their 
distribution in relation to such ecological factors. Salinity/ temperature/ 
frequency diagrams show the different behaviour of each species in relation to 
these two factors when they are considered together. 5 - As a whole these 
species of medusae are more temperature than salinity tolerant and this is in- 
terpreted as being due to the samples coming from shallow waters (depth not 
beyond 30 metres) and thus there being only species adapted to relatively high 
temperature shifts. 6 -There are no two species with similar temperature and/ 
or salinity curves for peak of abundance or extremes. Speoies with similar 
salinity preferences have different temperature requirements and vice versa . 

7 - Plankton is a juvenile type of ecosystem that may be relatively more or less 
mature. The coastal water mass is subjected to continuous changes and is the 
most juvenile of all those studied here, while the tropical (Brazil current) is 
the relatively more mature (old water mass, with smaller variations and longer 
periods of variation). The shelf water mass is intermediate between the two. 

8 -Species or life stages occupying a high trophic level in a juvenile ecosystem 
cannot reach a high degree of independence and efficiency and thus either leave 
the plankton or do not reach higher levels. 9 - There are suggestions that some 
species tolerate lower than optimum salinity conditions better under lower 
temperature and vice versa higher than optimum salinity facilitates survival 
under higher temperature (or viceversa). 10 - Better endurance of a wider 
range of certain factors (salinity, temperature etc) under laboratory conditions 
of plankton animals, is explained by inter- and intraspecific competition in the 
natural environment, as well as the disfavourable factor of sudden changes as 
compared with protection from competitors under stable laboratory conditions 
as well as best possible conditions of every ecological factor under control 
except for the one factor experimented upon. 11 -The shelf water mass species 
were muoh richer in number of specimens. This suggests higher standing stock 
in the shelf water mass. 
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THE ECOLOGY OP CO-OCCURRING CONGENERIC PINWORMS IN THE 
TORTOISE, TBSTUDO QRAECA . Q» A, Sctad, Institute of 
Parasitology, McQlll university, Macdonald College F.O tl P.Q ., 
Canada . ^ " ^ ~" 

Plnworms of the genus Tachygonetrla occur In the colon of 
Tea tudo graeca in heavy, concurrent, nultispecific infections. 
Ten tortoises examined all harboured a minimum of eight 
species, six of which occurred in all ten hosts. Adult female 
worms averaged 2,400, or 18.5 worms/mm of colon. While inter- 
specific differences in linear distribution were found, most 
species overlapped greatly. In radial distribution eight 
species were clearly separable into two groups, one group of 
four species being restricted to a paramucosal distribution; 
the other group occurred throughout the lumen. 

Qualitative food differences and differences in the particle 
size Ingested were shown by a comparative study of the food of 
eight species of the pinworm. The absence of particulate 
matter in over half the individuals of one species suggested 
that It feeds on liquids. 

Mycotic and other hyperparasltic infections, due to inter- 
specific differences in susceptibility, may affect the rela- 
tive abundance of species. 

Distributions of species -abundance were calculated from 
Mac Arthur 1 8 formula based on the hypothesis that a natural 
community is constituted of species whose ecological niches 
are non-overlapping and continuous (Mac Arthur, i960 American 
Naturalist 94:25-36). The observed and the calculated dis- 
tributions of species-abundance for Tachygonetrla in individ- 
ual; tortoises differed markedly, and continued to do so when 
the data from all ten tortoises were pooled. But, the 
observed and the calculated distributions corresponded closely 
when the observed abundances were averaged and the species 
were divided into two groups on the basis of radial distribu- 
tion (paramucosal vs. throughout lumen). nils suggests that 
the pinworm fauna of the colon of T. graeca should, in fact, 
be considered as two communities, each constituted of species 
whose ecological niches are non-overlapping. 
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ECOLOGIE DE3 SEDIMENTS MEUBLBS IMERTIDAUX,PEUPLEMENTS EN MICROFAUNE 
& MACRQFAUNE> -J,Renaud-Debvser. Lab>AnatQmie & Histologie oompartfea 
Faoulte* Sciences & B.Salvat. Museum National Hiatoire Naturelle .PARIS. 

L'tftude qualitative at quantitative de la microfaune et de la ma^- 
crofaune contenuee dans un mftme volume de sediment permet de f aire 
avanoer nos oonnaiesanoea sur l'tfeologie dea se*dlment meublea inter- 
tldaux et sur la biologie dea diverse* eepeoes,leur interaction et 
leur competition sur le plan nutritif • 

Plusieura stations des environs de Wimereux(Manche) et d'Aroaohon 
(Atlantique),de modes, de niveaur et aux conditions de milieu diffe*- 
rents ont 6t& prospectus. LMtude rfoologique a 6t6 rftablie d'apres 
les donntfes physico-chimiques suivantes t salinitd, temperature f granu- 
lome*trie,porosite^, carbonates, matiere organique, oxygene dissous et pH. 
Certains reoensementa portent sur un nombre atteignant parfois 50.000 
individus pour 16 dnr de sable. Tous les groupes suivants ont 4t6 de*- 
nombre*s et la plupart ont fait l'objet de determinations d'espeees s 
Hydraires 9 Turbellari£s 9 Nematodes 9 Gas trotriches ,Echinoderes 9 Archianne*- 
lides 9 Polyene tes 9 Ollgoohe tes 9 Gas tropodes 9 Bivalves 9 Aoariens , Os traoodea, 
Cope*podes Harpax)ticides f Taiiardao<8 9 l8opodes 9 AmpMpodes 9 Inseotes. Les 
Bacttfries et les Protoioaires n'ont pas fait l'objet de comptages 
mai8 leur masse a tfte* inte*gr£e dans l f evaluation de la teneur en ma- 
tiere organique du sediment. 

Du point de vue qualitatif les listes de faune ont £te* dresstfes 
pour chaque station ( neuf stations prospectus )• 

Envisageant les donnles faunistiques sous 1* angle quantitatif 9 les 
auteurs ont tfte* amends & les exprimer en " piovolumes" .qui se sont re^- 
v6l6s extr&nement fruotueux pour appre'cier l f influence de trois grands 
facteurs tfoologiques sur les peuplements, & savoir : le mode, le ni- 
veau et la salinite*. Bt^oe^ ^i^ iL ^ ^?^ 6 -. 1© opS. e » 80n influenoe est in- 
verse quant & la richesse en miorofaune d f une part et en macrofaune 
d f autre part : la " Bathyporeia-Haustorius- Zona % par exemple reoele 
une faune interstitielle bien plus abondante en mode semi-abrite* qu v 
en mode battu 9 alors que o'est l v inverse pour la macrofaune (Malacos- 
tractfs en particulier ) . N^anmoins quelle que soit la densite* de popu- 
lation, les fades semi-abrit^s sont colonists par un plus grand nom- 
bre de families et d'espeees, que les faoies battus. EftjEie ^ui £oncer- 
neJLe iriyeau, l'abondanoe des Elements fins du se*diment, revels par 
la courbe en nombre de grains, et des dtfbrls organiques constituent 
les deux oaraote'riatiques physico-chimiques pr^ponderantes dans le 
contexte 6cologlque des bas niveaux des estrans semi-abrit6s. Ces fac- 
teurs ont une action inverse sur les densite*s en microfaune et macro- 
faune : les Elements fins diminuant l'espace habitable, limi tent la 
microfaune, et les debris organiques de*termlnent la presence d f une a- 
bondante macrofaune. i'aJCTijj^g, d/une najgpe d.\§«& douce wrMpspfialp 
en resurgence dans un estran perturbe consid£rablement l'equilibre 
qualitatif et quantitatif habituel de la faune, son e*tude permet de 
pre*ciser la distribution et la donation de nombreuses especes selon 
la concentration en eels. 

Enfin l'rftude des biovolumes et de la teneur en matiere organique 
du sediment ont permie d'tftabllr les £hajbies aLin^ta±res rendant ef- 
fectivement compte de l'6quilibre et de la competition biocenotique. 
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DOfBHUfl 8F08IM H EE HMfliffiE HA flOQlEttlK HBPBtVt 
( Lumbricidae ) B IHIOBCKOtl CCP. O.H. ATJMBHHMT6 

* Mr Basjzsaaligi flaaini igaiflai i Baaauaaanui 
w Jwwgwil n»w-n9gWMiW9ffl maim **m- 

UOA BXHHHIOV 8P08II HH OttttiBHX laCTHX CXIOHa JUOHON 

6-7° oomaetoa HaoxHHaxoBa* woxeHioori aoxjeBMX lepBel* Ha 
BepxHel, naidojiee ohibho cuutol won oraoia, KOMieerBO lapBel 
b 1,5-3 paaa venue, *eii Ha opeaHei. 

Ha xoJuraeotBO lepBel do* mo© bikjoho oxasHBaet onocod io - 
no»80BaHHft no*iu ■ pacriieaBHooT*. HaweHHiafl weieuooti *ep- 
sel ycraHOMOJia b *epHO« napy, 0oibmi - do* nocesam, oauax 
bmoomh - na uaxue ■ no* HKoroxetHUMi tpasam. 

IIo*BeflHafi apo8M Haidoiee cubho npoHBifleici seoool bo 
Bpen« CHarotaHHHx ■ xoton - bo BpeMH chuhhx ao«ei f a omhb 
qepBCi npoicxoxit b teieHie BoretamoHHoro nepaoaa bo Bpeni 
GUhma aoxjei. 

Ha HHteHCHBHOCtl 8p03lJtHHX HpOUeCOOB MUCCT BSMHie KOXI - 
10CTBO OCdftKOB, IX IHTCHCiBHOCT* I BMJ CaJBCJCOXOSfliCtBCHHOi 

^yiMypH, toria xax koiiwcctbo o»utux qepBel ne aimtton npo - 
nopaiOHaiBflHM KOJwqecTBj cwKamett bow, hi ouuBaeiiol noiBu, 

HI OtfHCHJ KOM1CCTBJ WpBCi H8 A8HX01 U048XI* 

HHTeHOHBHooTB cwiBa lapsel saBHCHt ot Boero Komuexoa 
npipoMHi yaoBHl h ot OiOJiorHqecKHx oboIotb oamoc *epBel. 

■axcHHajiBHHl gmhb *o«eBHx qepBefl toBae* nocae hobtophhx 
aoiaei aaxe b tqx onyqaflx eau hobtophhI *om> 6uxei umee 

HHteHCHBUIH H KOJMieCTBO OMHTOl DOIBH MCIIM©, qCH B DCpBHi 
HOMJkU 

Soxee 8HaiHT6x&Hut choc AOxgeBux lepBell OuBaet b naqaae 
i b kohuc acta. 
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THE EFFECT OF SALINITY ON THE TEMPERATURE TOLERANCE OF 
EGGS AND LARVAE OF SOME LAMELLIBRANCH MOLLUSKS. Harry C. 
Davis, U.S. Bureau of Commercial Fisheries Biological Laboratory, 
Milford, Connecticut . 

Much of the work on tolerances of lamellib ranch eggs and larvae to 
environmental factors has involved only one variable. A study of the 
effect of temperature on the survival and growth of larvae of the hard 
clam (Mercenaria mercenaria) and American oyster (Crass ostrea vir- 
ginica ) has shown, however, that the rate of growth of these larvae at 
different temperatures was critically affected by the type of food organ- 
isms available. Both clam and oyster larvae were able to utilize naked 
chrysophytes, such as Monochrysis lutheri , Isochrysis galbana and 
Die rate ria sp. , and show significant growth, at lower temperatures than 
those at which chlorophytes, such as Chlorella sp. , which have cell walls, 
could be utilized. This implies that the enzyme systems required to di- 
gest naked flagellates are active at lower temperatures than are the en- 
zyme systems required to digest cell walls. 

It is known that the cells of I_. galbana and M. luthe ri are destroyed 
by temperatures of 27. 5°C. to 30°C. and growth of larvae receiving these 
foods at such temperatures is, therefore, reduced. Chlorella sp. can 
tolerate temperatures of 33°C. and the rate of growth of larvae receiving 
Chlorella sp. continues to increase with each 2. 5°C. increase in tempera- 
ture up to 33°C. 

The temperature tolerance of clam and oyster larvae is also signifi- 
cantly affected by salinity. At near optimum salinities these larvae 
survive and grow over a significantly wider range of temperatures than 
at salinities near the lower limits of their tolerance. In this series of 
experiments we have determined the temperature tolerances of clam and 
oyster larvae at a series of decreased salinities. 
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REPRODUCTION AND LARVAL DEVELOPMENT OF THE NEW ENGLAND 
CLAM DRILL. POUNICES DUPLICATUS (SAY) (NATICIDAE: GASTRO- 
PODA) . Dr. James E. Hanks, Director, Bureau of Commercial Fisheries 
Biological Laboratory, Milford, Connecticut. 

Field observations and laboratory experiments indicate that while 
the breeding season of P. duplicatus in the vicinity of Woods Hole, 
Massachusetts is from June to September, when the temperature of the 
sea water is above 17°C. , the gonads of this species contain ova and 
spermatozoa throughout the year. Drills moved gradually from water 
at temperatures as low as 2 C. to 20°C. mate after 1 to 2 days and fe- 
males produce a nidus (egg collar) within 10 to 12 days. The average 
number of fertilized eggs within a nidus is 5600, each enclosed by a 
gelatinous capsule. 

At a water temperature between 18°C. and 20°C. cleavage of the 
egg to the 16-cell stage is completed at 12 to 13 hours and development 
to a ciliated trochophore stage is reached by 26 hours. Within 2 to 3 
days an early veliger stage is attained and larvae are released from the 
nidus at 10 to 12 days. After about 25 days at pelagic existence, during 
which the larvae feed on phytoplankton algae, a we 11 -developed foot is 
present (the pedoveliger stage) and the larvae metamorphose at about 
30 days. Recently metamorphosed drills measure 0.5 to 0.7 mm. (shell 
height) and are carnivorous, feeding mainly on tiny gastropod and 
pelecypod mollusks. 



Digitized by 



Google 



228 



ZUR UMWELTABHANGIGKEIT DES HOLZ-AMPHIPODEN CHELURA 
TEREBRANS PHILIPPI (AMPHIPODA, CHELURIDAE). Helmut Ktthne . 
Bundesanstalt fiir Materialpriifung, Fachgruppe "Biologische 
Material priifung, Holzsohutz und Holztechnologie", Berlin* 
Dahlem, Deutschland . 

Der Holz-Amphipode Chelura terebrans Philippi ist welt- 
weit verbreitet und kommt gebietsweise sehr zahlreich in 
Holz in Meerwasser vor. Er ist inner nit Holzbohrasseln 
der Gattung Limnoria vergesellschaftet. 

Lebensdauer, Postenbryonalentwicklung und Vermehrung 
des Holz-Amphipoden wurden in Abhangigkeit von biotischen 
Umweltfaktoren (Vergesellschaftung nit Limnoria, Ernfihrung) 
und abiotischen Umweltfaktoren (Temper at ur f Salinitat, 
Sauerstoffgehalt, pH-Wert) im Laboratorium untersucht. 

C. terebrans ist ein Holz- und Kotfresser. Sowohl der 
eigene Kot als auoh der von Limnoria wird gefressen. 
C. terebrans ist daher nicht nur - wie bisher vernutet - 
auf die von Limnoria gesohaffenen Unterschlupfnbglichkei- 
ten, sondern auch auf den Kot der Holzbohrasseln ange- 
wiesen. Bis zu 2/3 der bei Reinzuoht als Holz benbtigten 
Nahrungsnenge kbnnen bei Vergesellschaftung in Form von 
Limnoria- Kot aufgenonnen warden. Junge Cheluren sind von 
Limnoria abh&ngiger als adults. Daher halten sioh Labor- 
zuchten ohne Limnoria nur etwa uber ein Lebensalter von 
C. terebrans (2 3 Jahre bei « 20<> C). 

C. terebrans ist gage niiber Anderungen der abiotischen 
Umweltfaktoren empfindlicher als Limnoria. Optinaltenpe- 

ratur und -salinitat liegen bei 20<> C und 30 35 %>o. 

Als Grenzwerte, bei denen Fortpflanzung und Entwicklung 

noch stattfinden konnen, sind 12 l*f und 26° C bzw. 25 

und kO **5 o/oo anzusehen. Bei einem relativen Sauer- 

stoffgehalt von 60 65 % (26<> C) sind Eiablage und 

Postembryonalentwicklung noch mbglich. Ein Sauerstoff- 
gehalt unter 5 % lafit die Tiere innerhalb von 2 Tagen 
ersticken (bei 22° C). Der Lebensablauf ist normal bei 
pH-Werten zwischen 6—7 und 9* 
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HSMEHEHMfl 9HT0M0MJHN ITPH OCBOEHHH nOJUmyCTUHB CPEBHBfl 
A3HH (Ha npmepe TojioahoS cteni). B«B« Hsohtob. Hhctm- 
tit googorMMj TaMKgHtj CCCP. 

3HTOno$ayHa roaoMoM cieni (yaGeKHOtaH) aoboabho <5ora?a 
■ paaHooOpaaHa; AoimHxpynt lepnoTeaKH, Mojito bochkh h naacMH- 
latoyotie, 3a?en no TOcaeHHocti i*y? micaaoBBie ■ capainioBue. 

3HTOMo$ayHa paauiHux ucjihhhhx Oiotohob Hco^HHaKOBa. Hai- 
(5oiee pa3Hoo(5pa3Ha ■ Ooraia $ayHa npHGpexiwx y^aciKoi (tyraeB), 
HaivDxee GeaHa 3HTOM0$ayHa aacooieHHux jniaciKOB. BhaoboJI coctaB 
HaceKOMHi Ha aeuHHux 8emiHx f HcraMaa aacoaeHHHe jniacfra f iiHoro 
Coraie ieu Ha ocbo6hhux noa noceBu TeppHTopiHX, ho nonyaraum 
0M«JO>HHX BXgOB Ha IIOJUDC MHoro^HCJieHHee* 

HaH(5oja>HHe paaHooOpaaxe ■ wciieHHOCTB miarHHaJiBHux $opn 

BOOHOft, MHHHMaJIBHO C6P6AHH6 JlCta H CHOBa HapaCTaeT K 0C6HH. 

BeoHol Gojbmhhctbo HaceKoma aKTHBHo b cepeaHHe aha, a b 
HDJie-aBrycTe - paHHHM yipoii h Beiepoii. 

C pacnaBRoS h oponeimeif sauara h c ocBoeHHen hx uoa noceBu 
HeROTopue bhah HaceKoifloc yxe b nepBHfl xe roa HcqesauT ( Acan- 

thotermis turkestanicus Jacobs . 9 Arenivaga roseni Br., Cop- 
ris lunaris L. h flp. ) # 

C nepBUX H6T 0CB06HHH 36M6JIB P68K0 HapaCiae? TOCHCHHOCTB 

HeROfopux oinro$aroB choooOhhx nHTaT&ca Ha KyuBTypmix pacta - 

HHHZ ( Thrips tabaci Lind. 9 Aphis medicaginis Kalt., Therloaphis 
ononidis Kalt., Adelphocoris llneolatus Goeze, Lygus pra- 
tensis L. ■ AP*)« 

OCBOeHHe UeJMHH Be^e? K npoilBeTaHHX) Psammotettix alien- 
els Dhb., Platymetopius turkestanicus Kuz. h flp. 

Ha nojieBux yroanM HaHOoaee (5orata $ayHa amepHu - yxe b 
nepBue row nocae noceBa ao 40 bhjob HaceKoma. 
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TEMPERATURE ADAPTATION OP DROSOPHILA. Alice 3. Hunter, Dtpt, 
of Biology, University of the Andes, Bogota, Colombia. 

Studies of seasonal frequency and geographic distribution 
of species of Drosophila show that some species are found over 
a broad range of temperature while others are more limited. 
Those which are distributed widely relative to environmental 
temperature may be considered eurythermal, while others more 
restricted could be called stenothermal. The data reported here 
are the first part of a larae study comparing the metabolism of 
stenothermal and eurythermal species of Drosophila. 

The respiration of D. melanoqaster chosen as an example of 
a eurythermal species has* been measured at 15 f 20 , 25 and 
30 C. The adult flies used in these experiments were grown at 
15 , 25 and 30 C. during many generations after cultivation 
from the original stock collected in Bogota*, Colombia (altitude 
of 2,650 meters, average temperature 15 C). Two stocks which 
differ in the number of adults put in to lay eggs, were main* 
tained at 15 and also at 25 C. The measurements of oxygen 
consumption were taken in the Warburg on 25 and 30 flies of 
1-3 days since hatching and on 15 flies of 4*10 days age. The 
results are reported in microliters oxygen consumed per fly and 
also per milligram wet weight of fly per hour. 

Comparing flies grow< at 15 with those grown at 25 C. a 
significant difference in the oxygen consumption per milligram 
of females is found at 20 C. Calculations of Qio give a lower 
value at higher temperatures. The data are in agreement with 
the theory that some temperature acclimation takes place in the 
metabolism of the eurythermal species, D. melanoqaster . 
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ECOLOGICAL STUDIES OF CBRTAIM NEOTROPICAL DROSOPHILIDAS. 
8*B* Pipkin. The Gorges Memorial laboratory. Panama. Republic of 
Panama, and R*L* Rodrlguos. The University of Costa Rloa. San 
Jose. Costa Rloau 

Drosophllldae of forests near Panama City lncluda adult 
feeders on micro-organisms growing upon a variety of fallon fruits 
and blossoms. (2) living flowers, and (3) fungi (not further 
discussed)* As larrae the first croup uses not only fallen 
plant parts but also invades various 11 Tin*; plant speoles in 
sereral sites without much plant host speolfioity* In oontrast. 
each flower-feeding species oonfines its larral stages to flowers 
of one or a few plant host species* The ground-feeding 
Drosophilldae of the first group comprise (1) thirty-one speoies 
never entering traps baited with oulti rated fruits. (2) thirty- 
three speoies attraoted to suoh traps* Of the trap-entering 
flies, twenty speoies ooae to traps which are seldom found with 
the trap- refusers in natural populations* Thirteen species both 
enter traps regularly and are also found in natural populations 
with trap- refusers* Sixty per oent of the trap-refusers plus 
the thirteen speoies both entering traps and feeding with trap- 
refusers belong to the Drosophila tripunotata speoies group* 

Within the forests of the two major collection areas at Barro 
Colorado Island and Cerre Campana. respectively, there are local 
but only slight seasonal fluctuations for ground-feeders, owing 
to the abundanoe of food and rather oonstant climatio conditions. 
At a mountain station looated on cleared land a hundred yards 
from the forest, indigenous forest speoies were absent from the 
traps only during the dry windy season, large populations of 
three cosmopolitan species dereloping here at this time* Defi- 
nite seasonal fluctuations ooour for certain flower-feeding 
forest species with a limited number of plant hosts, the popula- 
tion peak of the fly speoies corresponding to the height of the 
blossoming of its respective plant host species* Met sweeping 
for no more than an hour orer a single mloropopulation. feeding 
on the fruit of a single tree, shrub, or Tine, oatohes usually 
less than six and rarely more than forty individuals of a single 
trap-refusing species* The thirteen speoies feeding with the 
trap-refusers but whioh also regularly enter traps build larger 
populations* Cosmopolitan species in the forests are found in 
low numbers, comparable to those of native species* Baoh of 
fire pairs of sibling speoies has. proven ecologically sympatric 
in larval development by hatohlng simultaneously from the same 
respective plant tissues* 

This research has been supported by HSF Grant 16028 and PHS 
Grant RG 6813* 
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POPULATION ENERGETICS OF MEADOW SPITTLEBUGS (PHILAENUS SPUMARIUS 
L.) AS AFFECTED BY MIGRATION AND HABITAT. Richard G. Wiegert , 
Lab, of Radiation Ecology, Univ. of Georgia, Athens, U. S. A . 

The population of adult meadow spittlebugs on an abandoned 
field in southeastern Michigan is maintained by large scale 
movements of the insects out of nearby legume hayfields during 
moving. The majority of these immigrants die on the old field. 
This one-way movement of energy has important consequences for 
the energetics of the old field community. 

In 1960 mortality on the old field amounted to 1138 gcal/m 2 
and the total ingestion was 2010 gcal/m 2 . This gave a gross 
efficiency of yield (57%) more than threefold greater than the 
maximum possible value for this species when the immigration/ 
emigration rates are equal. Because of the quantitative 
importance of spittlebugs in the old field insect fauna, this 
large input of energy due to immigration could be maintaining 
predator or scavenger populations at much higher levels than 
they would attain in the absence of the immigrants. 

The population density of spittlebugs on an unmoved hay- 
field was higher, and the nymph mortality lower than on the 
old field. Annual population energy flow on this hay fie Id in 
1960 vas 38.5 kcal/m 2 versus 1.2 kcal/m 2 on the old field. 
Seasonal changes in the population energy flov of the nymphs 
vere similar on the two habitats. The changes in energy flov 
after the disappearance of the nymphs differed between habitats 
because of the difference in origin and subsequent behavior of 
the adult populations. 
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ZHB DBPBHDKNOB OF PBODTCTIVITY OH IHB SIZE OF MEDIUM 
HI SELFBAHOIH0 9 CONFINED POPULATIONS OF PARAMECIUM, 
TRIBOLIUM AHD MPS. Kailnleri Petruaewlcs . 
JaaJb Ecology » Pol* Ac. Sci.s Wars aw t Poland . 

The populations vara raarad in habitat conditions as 
far as possible identical for the given species t with 
a constant abundance of food.Only the siae of the ha- 
bitat was a variable parameter. 

Paramecium was cultured in (1) vessels of a oon stent 
shape and (2) with a constant ratio of the surface 
(free and walla) to the volume of the habitat. 

The wean numbers and density for the whole period 
were calculated for all the repeats for the whole per- 
iod. By denalty ia neant the number of individuals of: 
nice per 1 sq.m. ; Triboliun per 1 g of flour, and Pa- 
ramecium - per 1 nl. Calculation waa also made of re- 
lative density, i.e. density expressed in percentage 
of density with minima volume (1x) • Be suits: 



Paramecium, 
const, vialwe: 



Popula- 
tion of: 



replica- 



■as 



teneun 



f* eon 
fusun 



•hap. 



VOIP— 



4-61 



15 



15 



10 



10 



SiM of 



22 aonths 



12 aonths 



56 days 



yaitw 



1x -.057 ■' 



"2T2T" 
.100* 

66 

55 

25 

12 
7 



1x 

■100 
92 
72 
59 

51 



48 



1x « 100 nl 



T8kT 

.100 

72 

59 

41 

55 



-100 
85 
65 
56 

55 



7573 
-100 

80 



71 



1x 

2x 

4x 

8x 

11x 

16x 

22x 

105x 



II 



Analysis of tho results shows that in all the popu- 
lations: (1) Population nuabers increase with an in- 
orsaso in tho siso of tho aediua, but (2) inoroaso in 
population nuaibors is snallor than inoroaso in the 
sis. of tho aediua, hones (5) density decreases with 
the inoroaso in the siso of the aediua. 

the a. an abundenoe is a eertain expression of produ- 
ct irityj in self -ranging, confined population of Tory 
different organises we have the ssaw regularity t 
productivity is greater higher in a habitat of leaeer 
siso. 
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FIRST BBNTH1C STUDIES IN ^FLAMBNGO" BAY. Liliana Fo merle. Institute 
Ooeanograflco, University of Sao Paulo, Sao Paulo, Brazil. 

Bottom faunal studies were undertaken on soft bottom sediments dredged 
at six points (depth range: 1 - 32 mi in H Flamen£o M Bay, northern coast of the 
State of S. Paulo, Brazil. The work was started in July 1961 and finished In 
July 1962, covering four seasons sampling at each point. Difficulties to es- 
tablish a rigid community classification based on the nature of the sediment or 
depth were due to the great diversity of the fauna and the scarcity of animal 
numbers present. Numbers varied from 110 ind/m* (32 m depth; mud) to an 
average of 2,700 ind/m 2 (3 m depth; muddy sand with rare shells). In mud with 
dead shells (higher than 50% of silt-clay of total sediment) only the polychaete 
specie 8 Scoloplos treadwelll and Dasybranchus sp. occurred {minimum one 
in d/ two liters). Clusters of some species were recognized: the bryozoan Pis - 
coporella umbellate (60-80% of silt-clay in total sediment; 6-12 m depth; 
maximum circa of 30 ind/ liter). The polychaetes: Owen la fueiformle. Magelo - 
na rosea. Pectinarla korenl. Myrlochele sp. and the prosobranch Alablna oeri- 
thldloides showed euryoecia in relation to sediment type. Protankyra benedeni 
(Holothuroldea), the spa tang id Moira atropos. the polychaetes Chaetosone se to - 
ga. Glycera sp., the slpunculld Phascolosoma sp. and the enteropneust Ochlzo - 
cardlum brazillensls are sthenoeclous. The ophiurids Hemipholls elongata. 
Amphlpholi8 subtil is. Amphiodia limbata. the polychaetes Telepsavus oostarum. 
Pectinarla koreni. are eurybaths. Gravel and sandy sediments of shallow 
waters are characterized by Branchiostoma sp.. Ampellsca sp.. Chaetosone se - 
tosa, Glycera sp., Lumbrlnerels sp., Phascolosoma sp., Ophlostlgma isacan- 
thum. Dental lum texaslanum. Chione cancel lata etc. Seasonal displacements of 
species were noticed. 
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SOIL MITES, EQUIVALMT TOR THE NORTHERN AHD SOUTHERH HEMISPHERES; 
John Balogh, gent, of Syst. Zoology, EtttvBs University. Budapest 

The study of soil mites advanoed rapidly in reoent years* 
This progress, aside of the scientific interest, derived also 
from three practical points of view. It was found, namely, that 

1. there are rectors of ylrus diseases among soil mites 
/e. g., Trombloulld larva e/j 

2. several speoles are intermediate hosts for worm para* 
sites of domestio animals /Orlbatld mites/; 

3. several species play, directly or indlreotly. Important 
roles in humifioation. 

Investigations had also shown that mites important ftrom the 
standpoint of applied sciences are mostly common speoles of 
great individual numbers. 

It is a well-known fact of zoogeography, that, in the blotlo 
communities of remote areas of similar olimates, species some- 
times systematically widely separated supplant eaoh other. Suoh, 
structurally different but functionally agreeing, blotic commu- 
nities are called lsoeoenoses. The soil animal communities of 
the climatically equivalent vegetational sones of the northern 
and southern hemispheres might belong to the same lsoeoenoses. 
E. g. t the family Parasltidae of the Mesostlgmatid mites, char- 
acterised by great specific and individual numbers in the Hol- 
arotlo Region, is wholly suppressed in the Southern Hemisphere, 
its plaoe taken over by the large-slsed species of the family 
Bhodaoarldae /Bydrogamasus, Gamasellus/. Several other examples 
occur in other soil mite groups. 

Special attention should be paid, warranted by the applied 
standpoint, to these equivalent soil mites of great individual 
numbers. In accordance with the principle of functional agree- 
ment, it is ouite probable that they substitute also as vectors 
and intermediate hosts Holarotic species absent from the South- 
ern Hemisphere. Secondary soil mite faunas, appearing on areas 
reoently drawn under cultivation are also Important, slnoe only 
by some few species of a high eoological valenoy oan tolerate 
continuous disturbing due to agriculture. Thus agriculture 
wellnigh seleots these speoles in every olimatal zone. Suoh are, 
in the temperate zone, Scheloribates speoles, replaoed by Rost- 
rosetes species in tropical and subtropical areas. 

It is especially important from the applied point of view to 
study the problem of functional equivalency for troploal soils. 
Troplo soil zoology lags alarmingly behind in every part of the 
world. This backwardness is partly responsible for the rapid 
increase of the soil-erosion of troploal plantations, and for 
pest-oontrol beoomlng Increasingly difficult despite the fast 
advancement of plant protection. Though the work of the soil 
zoologist cannot render immediate help, it is indispensable for 
every effective solution of these problems. 
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RESPIRATORY METABOLISM OF LEIOBWUM ROTUNDUM (LATR. ) 
(PHALANGflDA). John Phlllipson. Dept of Zoology* 
University of Durham, England. 

For a number of years the author has studied various 
British Phalangiida with the aim of determining their 
respiratory metabolism and thus estimating the share of 
entire populations in community metabolism. 

The present paper is concerned with the respiratory 
metabolism of Lelobunum rotundum . Members of this species 
were, within one hour of collection, subjected to oxygen 
consumption experiments in a continuously recording 
respirometer. All stages of the life history were studied 
and the respiratory rate was calculated for the 24 h. 
period between 6 and 30 h. after the experiment began. 

The lnstars of L. rotundum cannot yet be separated and 
so the results obtained were expressed in a number of 
different wqys:- 

1. The raw data was plotted as nmp0r^mg/h. against live 
weight. Using biomass figures it was calculated that the 
mean respiratory metabolism per sq.m. per h. equalled 
32*60 nnrOfc. 

2. A log. log. plot of the oxygen consumption per h. against 
live wt. was made. With the biomass figures as before, 
mean respiratory metabolism equalled 23*15 mm^O^/sq.m./h. 

3. The results were grouped according to the month in which 
the experiment was made and the mean value for each month 
expressed as mm 3 0^/mg/h. Mean respiratory metabolism was 
equivalent to 28*41 nmSo^/sq.m./h. 

4. The results were grouped according to the state of the 
gonad (small, developing and ripe eggs) and age; mean 
values were expressed as ran^O^ing/h. In this case mean 
respiratory metabolism equalled 39*45 im^O^sq.m./h. 

The minimum and maximum estimates of respiratory metabolism 
are in the ratio of approximately 1:1*75. Clearly care 
must be exercised in handling respiration data in the 
estimation of the respiratory metabolism of populations. 
It is suggested that the most reliable estimates are 
obtained from those results which are grouped according to 
gonad condition and age. 
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TEMPERATURE RESPONSES OF THE PARAS ITO ID, PRAON PALITANS, AND ITS 
APHID HOST, THERIOAPHIS MACULATA. P. S. Messenger and D. C. 
Force , Division of Biological Control , University of California , 
Albany , California . 

By means of bioc lima tic chambers and constant temperature 
incubators the relationships of fluctuating and constant temp- 
eratures to developmental rates, reproductive rates, and survival 
of the arrhenotokous solitary endoparasite, Praon pal i tans , and 
its host, the parthenogenetic Therioaphis maculata, were deter- 
mined. For both species, fluctuating temperatures stimulate 
faster development and greater reproduction than do the corres- 
ponding constant conditions. Low thermal levels induce a 
diapause in the paras ito id, but not in the host* Both high and 
low thermal levels cause the production of abnormally high 
numbers of males in the brae on id paras ito id. Low temperatures 
also cause the latter to waste a large proportion of eggs in 
superparasitism, essentially because of restricted mobility of 
the searching female wasp. 

The results show that the aphid host has a much wider 
tolerance to temperature extremes than the paras ito id. The 
intrinsic rate of population increase of the former is positive 
between 5° and 33° C, of the latter only between 12° and 28° C. 
On the basis of this same bioc lima tic index, the optimal 
temperature for the host is 30° C, while for the parasitoid 
it is only 21° C. These results are correlated closely with 
the actual geographic ranges of these species in California. 



Digitized by 



Google 



240 



PREDATORY IH8BCT8 AS DKH8ITY DEPBNDSRT MORTALITY PACT0R8 

f * C'JyW *"* g. B» Qgadwoll 
of Entomology. Oxford University, Oxford, England 

In a detailed census of the winter moth Qperonhtera brumata 
changes in population and in various oonponents of the mortality 
have been estimated since 1949 on five adjacent oak trees in a 
large wood. Pupal mortality partially compensates for changes in 
the pupal population (Varley A Oradwell 1960, J,anlm,Eool,, 29 • 
399-401). This mortality has multiple causes which we cannot 
separately assess. Moles, mice and predatory beetles (Peronlg, 
Abax) play a part, but experiments show that Staphylinid larvae 
( Fhllonthua deoorus ) are especially important. Even small larvae 
quickly open cocoons and eat winter moth pupae. 

Predators show a functional response (Rolling 1959, Canad,Bnt„ 
91 : 385-98) if local concentrations of prey are more heavily 
attacked than prey which is dispersed. Their effect on the prey 
is density dependent . Predators show a numerical response if 
their effective reproductive rate rises with increasing prey 
density. They affect the prey as delayed density dependent 
mortality factors (Varley 1947, J,anlm,Eool,, 16 : llf0>. 

The mortality of winter moth pupae has been tested for density 
dependency by two methods: 

Method 1 : A linear regression was calculated from the formula 
log (survival) » log Kg - log Hi » a - b log Hi 
where Hi and V2 ar * tna initial and final pupal densities and a 
is a constant. Here a a 0, The calculated slope b a 0,35 
differed significantly from sero (P<0,01). 8trlotly the standard 
test of significance is Invalid because any error in Hi 
accentuates the apparent density dependency. 

Method 2 avoids this criticism. We calculated the regression 
of log H2 on log Hi and found a significant divergence of the 
slope from 1 (P< 0,005)* 8inoe the method implies that Hi was 
accurately known, the regression of log Hi on log Hg was 
similarly tested (Pa 0,05)* This confirms the reality of the 
density dependency and we have studied the properties of pupal 
predation in a series of population models programmed for a 
Mercury computer. The population models include three components: 
(i) a host with a fixed effective rate of increase of 7*5-fold per 
generation (the mean figure for winter moth) (11) a parasite with 
a fixed area of discovery of 0,063 aq.,m, (the estimated figure for 
the specif io taohinid parasite Cysenls albicans ) and (ill) density 
dependent predation according to the form of the regression but 
with slopes of b a 0,2, 0,3, 0,4 and 0,5* With a slope of 0,2 
Nicholson! an parasite/host oscillations increase. With a slope of 
0,3 oscillations slowly diminish, A value of 0,4 damps them 
rapidly and reduces the parasite population density. At a value 
of 0,5 the host population is stable but the parasite becomes 
extinct. Our estimate for the slope b a 0,35 of the pupal 
predation regression suggests that pupal predation prevents 
parasite /host oscillations from increasing in amplitude, 

A test for a numerical response is to join the individual 
points on a graph of Method 1 In a time series. The line moves 
round the mean point in a flat ellipse. If predation gives a 
purely numerical response (Varley 1953# IX Int,Congr,Ent,, 2 : 
210-14) a circle or spiral results. The delay component in 
pupal predation is very weak compared to this but must reinforce 
any tendency towards parasite/host osolllatlons. 
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LES CARACTEHES "MIMETIQUES" AU SERVICE DE LA PROTEC- 
TION CONTRE LBS RADIATIONS SOLAIRES NOCIVES CHEZ 
CERTAINS INSECTES ET CHEZ D'AUTRES ESIECES ANMA- 
LES. Lazar JovanSl6, Instltut de Physlologle, Univer - 
sity de Belgrade, Yougoslavle , 

De nouvelles preuves expirimentales sont donnrfes 
que la formation des pigments tegument a Ires ohez les 
esp&ces anlmeles terrestres vlvant dans les endrolts 
dtfoouverts depend unlquement de la oombinaison de 
trols faoteurs externes :lumiftre f temperature ,humidite 
relative , 1a oouleur du substratum ne Jouant auoun rft - 
le,-De jeunes larves vertes de Mantis religiose ont 
TE4 4lev4es sur des substratums ae oouleur dirrfren- 
te:verte, jaune f bleue et rouge, ma Is sous 1 'action 
presque oonstante de:lumifcre blanche (ampoule eieo- 
trique de 6 OW), temperature 35-38 C,humidite relative 
41-45#«Toutes les larves perdalent leur couleur ver- 
te et de vena lent adultes de couleur beige . Puis des 
experiences semblables ont 6t4 exicutees avec Hyla 
arborea.Plusieurs exemplalres ont 4t4 soumls ft Trac- 
tion dlrecte d'un solell ardent (54-56 C) et dans u- 
ne atmosphere trfts sftche (h,r,40?C et mo Ins), En quel- 
ques heures tous perdalent leur oouleur verte Inten- 
se en devenant brun-clalr ou grls8tres t mSme fu mi- 
lieu d'une oouohe de feullles vertes rralcnes , pes 
r^sultats appuient encore mon nypotnese emise en 
1953 (Bull,biol,Fr,Belg.) et en I960 (th*se,Mus.Soi, 
Nat.Belgrade) que les pigments t£gumentaires ohez les 
espdces vlvant dans des terrains d£couverts jouent un 
rSle purement physiologique, protrfgeant l f animal oon- 
tre les radiations sola ires nocives:ultreviolettes 
(milieu humide, temperature moderee) et infrarouges 
(milieu sec et chaud)#HJne autre serle d 'experiences 
avec les larves d 9 age avanoe de Bacillus Rossi f Empu- » 
sa egena et Gryllus canapes trls eve it pour but d'etu- 
dier le comporxement deuces esp&ces soumises ft l f ac- 
tion d f une temperature eleveeallant jusqu'ft 45 C »I1 
a ete etabll que Bacillus Rossi et Empuse egena re- 
sistaient beaucoup mleux ft de hautes temperatures 
aue Gryllus campestrls,£n analysant la morphologie 
du corps de ces deux premieres esp&ces on appercolt 

Ju'elle est trfts speclale et en rapport etrolt avec 
a protection contre 1 'action des rayons solelres 
cheuds auxquels elles sont continue llement exposees. 
On en conclue que la "homotypie" de ces deux espftoes 
est 9 en feit f aussi au service de la protection contre 
les rayons solaires nocifs.Comme 11 exlste des plan- 
tes xerophlles avec une morphologie speclale leur 
permettant de subsister dans des endrolts chauds et 
secs,de meme 11 y a des anlmaux xerophlles avec des 
adaptations morphologlques ayant la meme fonction. 
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QUALITY OF TEE SPAWNING BED AS IT RELATES TO SURVIVAL AND (210WTH 
OF PINK SAIMON EMBRYOS AND ALEVINS AND TIME OF FRY EMERGENCE. 
William J. McNeil, Fishery Research Biologist, U. S. Bureau of 
Commercial Fisheries, Biological Laboratory, Auke Bay f Alaska 

Growth, development, and survival of embryos and alevins of 
salmonid fishes are affected by the availability of dissolved 
oxygen in spawning beds. The oxygen supply rate to an embryo or 
alevin is a function of dissolved oxygen content and apparent 
velocity of intragravel water. 

Oxidizing organic detritus, interchange between stream and 
intragravel water, and permeability of bottom materials exert a 
significant influence on the amount of oxygen made available to 
embryos and alevins. Growth and survival of pink salmon 
( Oncorhynchus gorbuscha ) embryos and alevins in a small South- 
eastern Alaska stream were found to be related to these 
environmental attributes. Evidence was also obtained that fry 
emergence was delayed where environmental factors were most likely 
to cause occurrence of oxygen stress during development. 
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NITROGEN TURN-OVER IN AN ESTUARINE FISH POPULATION. Rezneat 
M. Darnell, Department of Biology, Marquette University, 
Milwaukee, Wisconsin. 

This study of the nitrogen turn-over in a population of 
pinfiah ( Lagodon rhomboides ) in a North Carolina estuary is 
based upon the following procedure: 

1) Determination of nitrogen content of fish in relation 
to body length, 

2) Laboratory study of growth at different rates of 
nitrogen intake, 

3) Study of growth rates in the natural population, 

4) Estimation of the natural daily food intake (average 
daily meal) at intervals during the growth period, and 

5) Analysis of the nitrogen content of the several average 
daily meals. 

The critical and difficult part of this study has been the 
estimation of daily meals in the natural population. This 
has been accomplished as follows: 

1) Laboratory analysis of factors influencing the rate of 
food movement through the stomach, 

2) Quantitative stomach analyses of fish collected at 2- 
hour intervals throughout the 24-hour periods and pre- 
served immediately upon collection, and 

3) Quantitative stomach analyses of fish collected at 2- 
hour intervals throughout the 24-hour periods but kept 
in live cages in the estuary (isolated from food) for 
2 hour 8 prior to preservation. 

Results of the study are discussed in relation to the nitrogen 
cycle of the estuary. 
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EXTINCT, RARE, AND ENDAKBRED AMERICAN FRESHWATER FISHES. 
Robert Ruah Miller, jtoggxaa of Zoology ♦ The University of 
Michigan, Ann Arbor, Michigan, U.sJT * 

Approximately 10 specie a of freshwater fishes have 
beoome extinct in the United States and northern Mexico 
since the close of the nineteenth century. About 30 
additional species are now either rare, of very restricted 
range, or are threatened with extermination. Reasons for 
the elimination and decline of freshwater fishes are given 
and suggestions are made for the preservation of endangered 
forms. 
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INFLUENCE OF FRESHWATER ENVIRONMENT ON SURVIVAL OF COHO 
SALMON* William A. Smoker, Auke Bay Biological Laboratory, Auke Bay, 
Alaska* 

Adult coho salmon, Oncorhynchua kiautch, are caught in their final year 
of life in certain fisheries in the Northeast Pacific Ocean along the North 
American Continent* The abundance of salmon in the annual catches is 
found to fluctuate at times in a similar manner as the amount of water dis- 
charged during the juvenile residence of the salmon in their natal freshwater 
streams. The procedure for measuring salmon abundance and combined 
stream discharges is described, and the possible reasons for the close 
correlations are discussed* 
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THE PATE OP INTRODUCED PRESHWATER PISH IH MALAYA. D.S . 
Johnson and Maureen H.H.Soong, Department of Zoology * 
University of Singapore, Singapore . 

Pish have often been successfully Introduced to temperate 
freshwaters. It is of Interest to know what happens to fish 
introduced into areas vith richer faunas. 

Malaya has about 230 species of freshwater fish* numerous 
other species hare been introduced* Only 3 are generally 
established! Puntius scmlfasoiola turn : Lebistes reticulatus ; 
Tilapla mossamEica ; Triohogaster peotoralis ; and Betta ~ 
gplendens . The last may really be native fn certain areas. 
In addition Gambusia afflnis and Mollienessia sp. are possibly 
locally established . Ho species has successfully invaded 
natural forest habitats. 

Lebistes reticulatus ; Gambusia af finis ; and Mollienessia 
sp. are all of Sew World origin and. significantly, all belong 
to the viviparous Poeclliidae. Only Lebistes really flourishes. 
Individuals of Mollienessia and hybrids between this and 
Lebistes are found in Singapore; but these could represent 
repeated introductions. Reports in the literature claim that 
Gambusia was successfully established in Malaya as a mosquito 
control measure. These are without factual basis, but a small 
population is surviving in a polluted stream, the S.Whampoa. 
in Singapore. In this stream the oxygen content never exceeds 
54% saturation and may fall as low as 7%. The free ammonia 
varies between 40 and 60 pts ./million, and the alkalinity 
between 26.1 and 55*2 pts. bicarb. ion/mil lion. 

Lebistes occurs in large numbers in much disturbed or 
highly polluted habitats in and near towns, including ponds, 
canals, drainage ditches, and monsoon drains. Its success is 
partly due to its needing no special breeding site and to its 
high fecundity. It is also due to its ability to withstand 
conditions which few or no other fish can tolerate. Limits 
recorded in Malaya are: alkalinity 6 - 173 pts. bicarb. ion/ 
million; oxygen - often in waters with no detectable oxygen; 
pH 3.2 - 7.b - the last being a distinctly high pH in Malaya; 
free ammonia 14 - 397 pts ./million 1 ; temperature 25.6 - 
33.4°C. Determinations for Singapore habitats give ranges for 
cations of t Ca, .23 - 22.5 pts. /million; Ha. 2*33 - 33*0 pts./ 
million; K, .8 - 16.3 pts. /million. It possibly occurs in 
higher Oa concentrations elsewhere in Malaya. 

Lebistes has not been found in less disturbed and polluted 
habitats, such as rlceland ditches. These usually have a 
richer native fish fauna. 

These data indicate that introduced forms only flourish 
where they can exploit an unusual habitat not available to 
the general local fauna. Conditions in these polluted waters 
approximate to those of natural swamps in semi-tropical areas. 
Vith the possible exception of Puntius semifasclolatus . all 
of these successful, introduced species originate from such 
habitats. 
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COMPARATIVE ECOLOGY OP FOUR SYMPATRIC DENDROBATID FROGS IN 
NORTHERN VENEZUELA. Fredrick H* Tost* Popt* of Zoology* 
The University of Michigan, Ann Arbor* Michigan* U.S.A. 

In the ricinity of the Venezuelan Estacion Biologica 
Henri Pittier in the northern coastal Mountains occur four 
species of dendrobatid frogs which belong to two closely 
related genera or to the saae genus* They replace one 
another ecologically in this area* 

Prostherapls trinltatla * the best known f lives close 
beside the snail streams which tumble down the mountains 
and uses cavities under stones as shelters. Adult females 9 
the slightly larger sex, have an average snout-anus length 
of about 25 mm* Prostherapis neblina * which is closely 
similar in form, slightly larger* and a little different 
in color* occupies the floor of the cloud forest, shelter- 
ing in fractured rock outcrops and fallen leaves of palms. 
The delicate Phyllobates bromelicola has been found only 
in water-holding bromeliads* both epiphytic and terres- 
trial* in the cloud forest. Adults reach only 20 mm., are 
paler than the above species* and have markedly depressed 
bodies* apparently an adaptation to hiding deep within the 
spaces between the clasping leaves. Phyllobates brunneus 
is only a little larger and resembles Prostherapls neblina 
more closely in form and coloration. It occurs near the 
Biological Station only in the brush and grass of man- 
made clearings. However* on a peak with cloud forest 15 
km* away* where Prostherapis neblina is absent 9 Phyllobates 
brunneus replaces it* occupying the forest floor and using 
the same kind of shelters. 

The evidence indicates that these four species show 
almost no overlap in microhabitat where they occur in the 
same region* It is suggested that this may result in part, 
at least* from an extension of social antagonism* as 
exhibited in strong intraspecif ic territoriality (known 
for Prostherapls trinitatls and P. neblina and probably 
true of the other species)* to interspecific behavior. 
In contrast* species of the genus Eleutherodacty lus * for 
which no evidence of territorial behavior is known, show 
considerable ecolegic overlap in this region. 
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son aspics or m vltul kokohib or ms spkibs or amphikdjb 
jmiin fi« ssbatA Ami £• QakcbllL 



QjalTersltar of Marth Dakota OjalTersltar flf Mimes ota 

Quad Cfldki* Jtetti jttstt BiBHttflUiTBkt ttlnrmntn 



The water M«Mdn of nine epeeiea of amrtn amphibians have 
ooudned in regard to (1 ) response to deeiooation e tress, 
(2) response to hydration stress t and (3) eeae physiological 
f aotors related to tho ob s erved interspecies differences in these 
reeponeeei !•!•♦ affeotive osaolarity of blood and per—ability 
of akin to water* 

Ike nine epeeiea exhibited a Barked variation In habitat pre- 
f erenoe with regard to the availability of water and correlations 
were dbeerved between habitat and reeponae to experimental con- 
ditlene, Speciee fro* nore aquatic haULtate exhibited lower 
tolerance to deci cc ation atreaa than epeeiea fro* terreatrial 
habitata* However the nore aquatic epeeiea were More tolerant 
to hydration atreaa. In addition, correlations were observed 
be tw ee n these responses and physiological factors related to 
water eoonowyt the blood of aquatic species tended to be of 
lower ef festive osaolarity and the akin of aquatic species tended 
to be leea permeable to water* Ike apparent physiological 
specialisation of these nine species to the availability of 
water In their preferred habitata is discmssed* 



Digitized by 



Google 



249 



A SPBCTROPHOTOMETRIC ANALYSIS OP COLOR IN LIVING 
REPTILE S • Kenneth S. Norris. Dopt. of Zoology. 
University of California, Los Angeles. West Los 
Angeles. California , 

A recording reflectance spectrophotometer in 
combination with a temperature-controlled animal 
holder has been used to study several aspects of 
living animal color. These include the matching of 
an animal to its background, color lability as 
regulated by hormones, temperature or circadian 
rhythms, and the radiant heat absorption capacity of 
animal skin. 

Background color-matching has been found to be 
centered almost entirely within the human visible 
spectrum and to consist of superposition of the 
reflectance curves of animal and its substratum. 

Color lability has been delimited for several 
species and while it is generally concentrated in the 
visible spectrum it extends well beyond these limits 
in some species, into both ultraviolet and infrared 
regions. A good correlation between high lability 
and high skin reflectivity is often found. Total 
radiant heat absorption capacity is found to be 
correlated with body size or the occurrence of 
certain heat regulatory features. 
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TOLERANCIA EN GRUPOS BIESPECIFICOS DE PINNIPEDIOS. 
Ratil Vaz-Perrelra & Blanca Slerra-de-Sorlano, Depto. 

de Zoologia Vertebradoe. Pac, de Humanidades y Clen- 

cias. Montevideo. Uruguay. 

Arctocephalu8 australls Zimmermann y Otarla byronla 
(de Blainville) , en condiciones de concurrencia, pre sen- 
tan en el Uruguay, carac teres diferenciales en los si- 
guientes aspectos: 

Topografla de los lugares de crla: A • australls esta- 
bleoe los criaderos en lugares esoarpados; , byronla 
en suelos m£s llanos* 

Looomocidn sobre terrenos quebrados: A* australls as- 
ciende por rampas m&a empinadas* 

Mecanlsmos etoldgicos de regulacidn t^rmica* A . austra- 
lls efectiia sumersiones periddicas en el agua y apro- 
vecha la sombra de las rocas; » byronla se vierte are- 
na htimeda sobre el dorso medlante las aletas y tambiSn 
regula la irradiacidn t^rmioa varlando las dlstanolas 
interindividuales* 

Periodos de erf a: A . australls oomlenza la orla un mes 
antes que 0, byronla* 

Caraoterfstlcas de las sefiales sonoras de intercomuni- 
caci6n: entre dlstlntas oategorlas de indivlduos se ha 
ce para oada especie a dlferentes frecuencias. 
Configuracidn de los grupos de crla: en A* australls 
fragmentarios y extendldos dejando espaolos donde se 
ubican agrupaciones compaotas de 0» byronla* 
Areas de alimentacidn: A* australls preferentemente al 
borde de la plataforma continental; * byronla preferen 
temente sobre 6sta* 

Alimento: la composicidn cualitativa de la alimenta- 
cidn de oada una de las especies es diferente. 

Este tipo de asociaoitfn de Otariidae, que se encuen- 
tra tambi^n en otras Areas geogrdficas donde se cons- 
tituye con otras especies f permits a los miembros de es 
ta familia el aprovechamiento m£ximo de los ambientes 
terrestres de crla y de los recursos alimenticios de 
Areas marinas ext ansae. 
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ECOLOGIA DE VERTEBRADOS EN AGUAS DULCES TEMPOHALES 
DEL URUGUAY. Ratil Vag-Perreira» Blanca Sierra-de-So- 
riano ft Juan Soriano-SefloranSt Deptos.de Zoologia 
Vertebradoe y de Geografla Pfsica y Biol6gica.Pac.de 
Humanidades y Ciencias .Montevideo. Uruguay. 

Se consideran durante 18 meses 9 las situaciones, ca- 
racterfsticas topogr&ficas, ffsica8 f quimicas f y la inte 
gracidn de la fauna de vertebradoe, en masae de agua 
dulce tempo rales del Uruguay. 

Se establecen los siguientes grupos de componentes 
de la mencionada integracidn faunlstica de acuerdo a 
su forma de duraci<5n o de reposioidn despuSs del pe- 
riodo de sequfa. 

1) Integrant es que permanecen al estado de huevos 
resistentes depositados a variae profundidades del 1^ 
mo subyacente, en el lecho desecado f se encuentran en- 
tre ellos 9 especies del g&iero Cynoleblas cuyos hue- 
vos erabrionadoe se desoriben analizdndose las condi- 
ciones de su medio. 

2) Integrantes que habitan en aguas permanent es pr6 
ximas al charco y que ingresan por confluencia oon la 
masa temporal f habi6ndose registrado los siguientes g£ 
neros: Cheirodon, Apareiodon . CurimatuB , Corydoras , 
Cnesterodon , Phalloceros , Jennynsia . Pimelodus, Cal- 
lichthys . y Cichlaurus. 

Especies predadoras anfibias o a£reas que se aoer- 
can a la comunidad a medida que 6sta alcanza un gra- 
do trdfico adecuado, comprendiendo peces: Synbranchus ; 
batracios: Pseudis y Leptodac tylus ; reptiles ictidfa- 
gos: Platemys y Leimadophis ; aves: Ardea, Casmerodius , 
Leucophoyx . Roatrhamus, Pitangus, etc. 

Se estudia la partioipacidn de los tres tipos de in 
tegrantes y se representa grafioamente la composicidn 
especffica de la fauna de peces de cuatro grupos de 
char co s. 
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SPECIES COMPOSITION AND POPULATIONS OF SEA BIRD COLONIES 
AT CAPE THOMPSON, ALASKA* L. G* Swart z, Biol, Sci* Dept, 



University of Alaska, College, Alaska t U*S,A . 

Ecological studies of sea bird colonies were conducted 
during the summers of 1959* I960, and 196l at Cape Thompson, 
the northernmost colonies (except for those 40 miles north 
at Cape Lisburne) on the western coast of North America* 
Nine species of sea birds breed on the sea cliffs. Abundance 
of the following was determined by direct counts of nesting 
sites: Phalacrocorax pelagicus , Larue hyperboreus , Rissa 
tridactyla , Cepphus grylle , C* columba , and Lunda cirrhata * 
Abundance of Uria aalge and U* lomvia was determined by 
individual count of the birds and in some cases by esti- 
mates. In this region numbers of Uria undergo cyclic daily 
fluctuations such that the birds counted at a given time 
do not represent the total population nor a constant frac- 
tion thereof* Raw data were adjusted upward to yield the 
"true breeding population" by techniques which derived the 
per cent of the true population present at the cliffs at 
the moment of census* Fratercula corniculata were censussed 
by counts of the birds and by locating the nesting sites* 



Results: 

P* pelagicus 

L* hyperboreus 

R* tridactyla 

Uria 

C* grylle 

C* columba 

F. corniculata 

L* cirrhata 



1959* * 

i£7r 

l65+ d# 

24,000 

176,000+ # 

10 

10 

950 

22 



304 

26,000 

393,000 

10 

2 

1,900 

36 



300 

no change " 
no change ' 
2 

10 
no change " 

40 



a* Census error was greatest, especially with Uria and 
J* corniculata , in 1959 when methods were in early 
stages of development* 

b* In 1961, populations were checked by sampling part of 
the total and comparing results with i960 data* 

c* Counts of nest sites were made for over 90 per cent 
of the population and compared with i960 data* 
These figures represent data from only part of the 
cliffs. 

This figure represents the birds still resident at 
the time of census but does not include the entire 
breeding population of that year since departure of 
chicks and adults had already begun before census was 
possible* The two species of Uria were not differen- 
tiated in 1959. In I960, of 2W352 birds indi- 
vidually counted, 40 per cent were U* aalge , 60 per 
cent £• lomvia * These proportions remained essen- 
tially the same in 196l* 



d* 



e* 



Digitized by 



Google 



256 



INTERSPECIFIC DIET DIFFERENCES IN A CROUP OF STMPATRIC 
ANATINAB. P.J.S. Olney. The Wildfowl Trust, Slimbridge, 
Gloucestershire, England* 

From field observations and visoera analyses of seven 
Anatinae speoies whioh frequent two snail saltmarsh islands 
in the River Medway, Kent, it is apparent that these st>eoies 
hare food requirements whioh overlap to some degree. There 
are f however, differenoes in anatomy and behaviour patterns 
whioh make it seem likely that to some extent they are 
exploiting the same area in different ways* In the oase of 
the molluso Hydrobia ulvae (Pennant) though, whioh is the 
main animal food, taken by six of the speoies, the 
similarity in diet is probably indioative of the prey f s 
abundance - 0.12.000 per sq .metre. 

There are the more obvious segregations into different 
feeding niohes for some of the speoies - Buoephala o . 
olangula (L.) has a predominantly animal diet, mainly 
orustaoea, whioh it obtains by diving in the deeper ohannels 
whioh separate the islands - Tadorna tadorna (L.) whioh shows 
the most fixed feeding pattern, feeds almost exolusively on 
H.ulvae obtained mainly on the ebb-tide in the intertldal 
zone - the only grazer Anas penelope L. feeds entirely on 
plant material, either algae ( Bnteromorpha , Ulva, Vauoheria) 
from the mudflats, various grasses from the nearby reolaimed 
island of Chetney, or on the leaf and shoot of Potamogeton 
peotinatus L. from the braokish ditohes of Chetney. 

The other four Anas spn., A. p. platyrhynohos L., A. o . 
oreooa L., A. a. aouta L. and A. olypeata L. feed in similar 
habitats and have diets in whioh the most important food 
items (e.g. seeds of Soirpus maritians L. and Salioornia spi>., 
and H« ulvae) are oommon to all* There are suffioient 
differenoes in struoture and behaviour, however, to suggest 
that these speoies are partially segregated - particularly 
when food is soaroe - but differenoes in food seleotion are 
rarely absolute, and are more a matter of degree* 
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CAN FOOD CONTROL TBB NUaBBBS OP SMALL BOOUCTS Of THB DECIDUOUS 
FOREST? Weadysaaw Qrodsinski. Department of Animal genetics and 
Organic Evolution. Jagiollonlan University. Cracow. Poland , 



Bloenergetlc balance of small mammals In a climax f orest of 
Qaercoto-Carplnotum typo was analysed to determine whether the 
numbers of these animals are controlled by food. The balance 
depends on (1) the food supply provided by the forest, (2) the 
number of snail mammals In the forest, (3) the metabolism rate 
and bloenergetlcs of saall rodents, and (4) the food preference 
of these animals (Qrodsinski, 1961, 1962; Goreckl and Ggbczynska, 
1962). 

The food supply available to saall mammals in this deciduous 
forest changes with the seasons . Caloric value of plants, seeds, 
and saall invertebrates of the forest floor fluctuates between 
1.2 and 2.0 Billion koal/hectare 0*2.47 sores) during spring, 
suaaer, and autuan, falling to about 300,000 koal/hectare at the 
end of winter and during the short preveranal period. 

The coaposition of the saall aaaaal coaaunity of the forest 
floor was found to be as follows! dothrlonoaye glareolus Schr., 
42.0%; Apodeaus flavioollis aslch., 20.2%; Sorex araneus L., 
15.8%; Apodeaus agrarius Pall.. 10.4%; Apodeaus silvaticus L., 
4.1%; gorex ainutus L., 4.1%; and Mlcrotus agrestis L., 3.4%. 
The average population density was estimated at 40 aaaaals per 
hectare at the end of winter. These voles and alee are poly- 
phagous, they change their diet during the yearly cycle, and 
can eat a great majority of vegetable and animals foods of the 
forest. 

The diurnal oxygen consumption at 20 C corresponds to 618.3 
cal/g in C^ glareolus. 599.4 cal/g in A^ agrarius. 507.2 cal/g 
in A^ flavicollls. and 537.9 cal/g in M^ agrestis . Consequently 
these rodents consume, respectively, 12.4, 12.5, 14.6 and 17.9 
kcal/day, as computed for average body weight. The daily energy 
dissipation for the whole coaaunity of saall aaaaals in the pre- 
vernal period reaches a level of about 506 kcal/hectare. With 
corrections for temperature, activity, and group effects this 
figure can reach 625 kcal/hectare per day. 

The critical food period lasts about 3 weeks, when the winter 
passes into the prevernal period. To survive this period, the 
coaaunity of saall aaaaals with a density of 40 individuals per 
hectare needs about 12,000 kcal/hectare in the form of food. How 
at the end of winter, the foods available aaount to more than 
300,000 kcal/hectare, of which 75,750 kcal/hectare corresponds to 
tree seeds. Therefore, if the small mammals fed exclusively on 
seeds, which is their favorite food, they would have exploited, 
during these 3 weeks, only 16.5% of the seed supply alone. 

The bloenergetic balance therefore indicates that, in the 
Querooto-Carpinetum forest, food cannot be the factor limiting 
the small rodent populations directly (i.e. by starvation in the 
spring). The amount and quality of food can influence the num- 
bers of wood rodonts only indirectly, e.g. by affecting their 
fertility and diurnal activity. 
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ANALYSIS OF REPRODUCTION DI A BLACK-TAILED JACK RABBIT POPULATION. 
Norman R. French, Laboratory of Nuclear Medicine and Radiation 
Biology, University of California. Los Angelas. California . 

Reproduction by Black-tailed jack rabbits, Lews calif ornicus . 
was recorded frost embryo counts in animals collected over a 
period of six years. During five of the six years, the number 
of animals in the population was increasing. Between the breed- 
ing seasons of the fifth and sixth years there was a sharp de- 
cline in numbers of jack rabbits, so that the sixth year was one 
of very low population density. 

Changes in reproduction were correlated with changing popula- 
tion density. As density increased the length of the breeding 
season decreased. As density increased, a smaller percentage 
of females in the population were pregnant. As density increased, 
fewer embryos were produced by the population. After the popula- 
tion decline, the breeding season was longer, a greater percen- 
tage of the females were pregnant, and the average number of 
embryos increased. 

The first embryos generally appear in the month of February. 
Litter sise in each season was maximum in May. Frequency of 
pregnancy among females normally was maximum at least one month 
earlier. In two seasons when onset of breeding was delayed 
until March, maximum frequency of pregnancy coincided with 
maximum litter sise, resulting in apparent compensation for the 
late start by greater- than-normal production of embryos by the 
population in May. 

Production of young by the Black-tailed jack rabbit population 
is apparently controlled in density-dependent fashion. Adver- 
sities affecting the onset of breeding in any one season appear 
not to exert a controlling influence on the population. 



Digitized by 



Google 



259 



nOCEJIEHHH nyCTHHHHX TPU3yH0B H HX flHHJUIHKA. H.n.HayMOB.Baoxoro - 
no^BeHHHft (taKyjn>TeT.MocKOBCK»ft yHHBepcHTeT.MocKBa.C.C.C.P . 

B rpynnax aBep*xoB 9 UByjiiBx b paaxHiHux xaaxHa$Tax 9 OTXB*iai>Tca 

CKOpOCTb pOCTa f CpOKH 003peBaHHB 9 BHTeHOHBHOOTb pa8MHOK6HH< 9 nOX- 

BHXHooTb 3Bepi>KOB,nojiOBoft h Boapaotaolt ooovaB .Paaxexaa otfataTe- 
xeft paaRux jiaHXBa4TOB 9 9TR paaxanaH o(5iexHHJU>T ocotfeft xaxxoft rpy- 
nna b eoxeoTBeHHoe ijexoe - nonyaauHK.OcoGeHHocT* xaxe nexxax 
rpynn rpuayaoB coxpaHHKTca hoctojihho, ho He Bee ycTofriHBbi. 

HaRiieRbuie no BexaHaae oxeiieHTapHHe nonyxanaa cootoht hs o6b- 
Taxejieft wacTH tfaoTona ($anBa).y tfoabaax necnaHox Rimtomyt ©ptmus 
b rxaHHOTux nyoTUHAx KaaaxcTaHa ohh aaHHMavr naoniaxH b 100-1000 
ra 9 paaxexeHHue HeaaoeaeHHHica yqaoTxaifB.B ootpobhhx necxax dth 
naomaxa Boapac?ai>T xo HecK.THC.ra,a b aneaoTUx necxax a Ha poa- 
Hicc iuaTO nooeaeHaa He paoqaeaeHH Ha aaeiceHTapHbie nonyaanaa.y* 
oyoiHKOB Ctielfus pacuaieHeHHOCTb nooeaeHaa taxxe BoapaoxaeT b mo- 
aaaiHOM jiaHXBa^Te.IIooTOHHHO oyqeoTByvT Ma* aaeiceHTapHHe nonyaa- 
Vi b OTaoaax nepexHBaHH«;npoqH6 MeoTa aaoeaavtea BpeiceHHO. 

CoBOKynHOCTb aaeiceHTapHHx nonyaanaH eocTaBaae? ajcojorHjqecKyjp 
nonyjiaipii),aaHHMa»nyi) xaaHtia tfacxon .XaByoae b oxhotohhhx aaax- 
aagrax h He pacwaeHeHHHe Ha aaeMenapHbie rpynnu axoaomecxae 
nonyaanaa otjmhbbtcx aeyoToaqaBoa qHcaeHHoc?bi> h HHorxa Han,eao 
Binaipai>T 9 BOooTaHaBXHBaHOb aa o^e? BMMBrpaaaa.HaHtfoaea ycTOfrzHBH 
nonyaanaa Boez bhxob rpuayaoB b MoaaaqBux tfaoxonax. 

OGaaocTb gaaaxo-reorpagaiieoxxx yoaoBaft oxHoro reorpa$a?eoxoro 
paftoHa oOiexRHAeT *HBymae b Hen iceaxae nonyaanaa b oxhj reorpa - 
j^raeeKjQD 9 OTXH^ai)^yi>CH examm phtmom tfaoaoraqeoxax HBaeHaft.reo- 
rpataqeoxae nonyaanaa BnoaHe cauocTOHTeabiibi a HeaaBHoaMH ot co- 
oexel.Toabxo aa nepagepaa oaa o0M6HHBai>Toa 8BepncaMH 9 HO otfuiHo 
b HeCojikBHx paaMepax.OxHaxo Ha nepa<|>epaB apeajna iiHorae nonyaa- 
naa MoryT cynecTBOBaxb aaa* npa noaoma nootoaaaoa aaa nepaoxH- 
lecxoft auMarpanaa aa onTBicaabHHx boh. 

TaKHM o6paBOM 9 xaxxua bbx nyoTUHHux rpuayaoB - oaoxHaa oobo- 
KynHocTk OTHOCHTeaibHo caMocTOHTejbHHx nonyaanaft paaaoro paara a 
OT«axooTB;MejiKHe BxoxflT b cocTaB xpynHux.Boe ohh OBaaaHH xpyr o 
XpyroM O0M6HOM oootfana npa oeaoama Marpanaax a ocotfeaHO npa 
paooeaeHaa MoaoxHHxa.qHoaeHHOCT* Baxa OTaanaeTca Haatfoabaea yc- 
TofttiHBOCTbK b noceaeHaax oo oaosHoft cTpyxTypoa nonyaanaa. 
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SOME CONSIDERATIONS ON ANIMAL SYNANTHROPY. Dalibor Pdvolny , 
Zemfcd8lsk& 1. Brno. Czechoslovakia . 

In the ecological literature of the English and German speak- 
ing world, the terms "synanthrope, • or "synanthropic" have been 
applied for a rather long time, referring, as a rule, to animals 
in which the respective writers observe a certain relationship to 
man and his activity* As in all cases in which a term character- 
izes a phenomenon or a relation with but one meaning, the term 
"synanthropy," too, should be precise in order to avoid ambiguity 
or to prevent it from being interpreted too freely. This is es- 
sential because, like other branches of science, animal ecology 
must be based on absolute consistency, postulating that terms de- 
note phenomena defined as unambiguously as possible and that a 
respective term be applied by all authors to express one and the 
same idea. This is of special importance in animal ecology, 
where despite a substantial approximation of views, certain ter- 
minological differences are still more or less constant in papers 
written in English or German. As far as the phenomenon denoted 
as "synanthropy" is concerned, developments suggest that it is of 
both theoretical and considerable practical importance so that 
the elucidation of this term is particularly desirable. 

The authors attempt to define, as unambiguously as possible, 
synanthropy as an ecological phenomenon is based on the general 
acceptance of biocenosis or zoocenosis, in the respective senses 
of two existing philosophical conceptions, as either a concrete 
individual or merely an abstraction of animal community, existing 
as an individual of higher order only in concrete and very limited 
periods of time. Furthermore, it is based on the view that bio- 
cenoses, too, are or were going through their evolution, both a 
natural one, and, above all, a secondary one, influenced by the 
activity of man. Thus, looking for the evolution of synanthropy, 
one cannot help looking for the evolution of biooenoses. Prom 
this point of view, the existing biooenoses can be substantially 
divided into two groups, viz. (a) primary, or natural biooenoses, 
and (b) secondary, or cultural biooenoses. The second group com- 
prises all types of biocenoces, the composition of which has in a 
way been influenced by the activity of man from biocenoses influ- 
enced by occasional utilization up to those of a cultivated 
steppe, with their highly developed monocultures and with all 
that results from their being rationally cultivated by man. Thus, 
secondary biocenoses have been developed wherever the interference 
of man with nature has gradually resulted, starting from primitive 
adaptation of vegetation (and the development of agrobiocenoses), 
in cultivation of highly improved plants (monocultural cenoses). 
Naturally, the animal communities of secondary biocenoses devel- 
oped, through zoooenological elimination, from the communities of 
the original eubiocenoses; thence, they consist of those species 
whose ecological valency either enabled their adaptation to newly 
developed conditions or even led them to better utilization of 
the new environment compared to the original one. An analogical 
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process started as soon as the animals 9 domesticated by man, be- 
came the subject of his intensive economic interest. Man com- 
menced an artificial elimination of animals from eubiocenosis, 
but, at the same time, he had also to confine these animals more 
or less permanently in his residence, to create necessary stores 
of fodder, etc. Thus, man has created a special type of secondary 
biocenosis of human residence, or anthropobiocenosis, originally 
being a common residence of man and domesticated animals. This 
biocenosis is mainly characterized by the absence of producents, 
for man had to bring all products into his residence from the out- 
side world. Besides, a third group of animals became members of 
the anthropobiocenosis, with man not knowing or wishing this to 
take place. Such was the evolution of the biocenosis of human 
residence, existing even in its present state and consisting of 
the following three components: 

(a) man, being its creator; 

(b) domestic animals, being its products; and 

(c) synanthropic animals, being its spontaneous members. 
It follows that "synanthropy" means a spontaneous membership in 
anthropobiocenosis, without or against man's objective. Natural- 
ly, there are various stimuli leading the synanthropic animals to 
their spontaneous membership in the anthropobiocenosis, reflected 
in the unusually wide range of synanthropic animals, as far as 
their relationship to human residence is concerned. Substantial- 
ly, we may discern three components again. The first one con- 
sists of animals connected with anthropobiocenosis directly 
through man (e.g., commensals of man). A second group may con- 
sist of those animals whose membership in the anthropobiocenosis 
is realized through domestic animals (e.g., numerous coprophagus 
and ectoparasitic flies). Finally, a third group may be formed 
by those animals which find suitable shelter within the human res- 
idence itself. Naturally, the three above mentioned types of 
relationship do not nearly cover all existing eventualities. How- 
ever, it must be understood that the stimuli leading the various 
animals to their membership in the anthropobiocenosis may be man- 
ifold. This must be born in mind as the synanthropy of animals 
may appear in various degrees and, also, in variously close or 
qualitatively different relations. Thence, the classification of 
synanthropy is a much more complicated task than a general defini- 
tion of synanthropy. Notwithstanding, it is of great importance 
that an unambiguous definition of this ecological category may 

be reached only through a consistent conception of synanthropy 
as a biocenotic feature. 
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OBIHHfl AHAJH3 MQPttMOnWECKHX OCOEEHHOCTEtt nOItfJlfllUUl HA3EMHH1 
nOSBOHOHHUX IMBOTHblX. CraHHCJaB BteapiuHHOTHTyT flHOflorro ypajiB- 
cKoro Qmaxa AnaatHHH gage uuu^.ubcpmobck.uuCF I 

EtonyxHWH - 8T0 antntHiapiaa coBOicyniocTB oco<JtB f o<SiaAaiaaH 
Bctm itoCxoOTMimi CBoflcTBam w noMtpxaHifl onimiaJiBHOH *ihc- 

ItHHOCTI BHfla B ROHRptfHHX yCXOBHHX cpeflH.Ha I3MtHtHHt yCHOBHft 

cptw bia ptaPHpytT H3MtHtHi!tM cTpyKiypu nonyjwnuiH f ROTopot OT- 
paxatTCH i la te Mop$oaorH<itCRHX oco<5#hhocthx. 

Mop$ojionq#cKafl cn#un$HKa cxararowx nonyjummo ocoOtft onptat- 

XHtfCH MX rtHiTOTtCKMMI OCOtftHHOCTflMI I ycaOBHHMH CptflM,$OpilH- 
py»flpOIH ROHKptTHUtl $tHOTMI XHB0M0r0.3f A0Ra8HBatTCH CXtflyHH" 

mh Ha(5jii)AtHHHMi:qtM pa8Hoo(5pa3Htt ycjiOBHH cyntcTBOBaHHH nonyan- 

UEH f T8M BUM •• rtHOTMniRiCKafl I $tH0MniR8CKafl H8M9HMB0CTB(c 

npoABHXtHHtM r rpaHHuaii aptajia bha CTaHOBHTCH doiiet CTtHOTonHun 

H trO HSMiH^HBOCTB C0Kpana8TCfl);H81ltHtHHt yCHOBHft CpiflH npHBO- 
AHT K I81f9HtHJD0 CptAHttt lOpifU H8MtH*IHBOCTH nonynHUHH;npOHCXOAH- 

iltt b ptayjiBTait BHyTpHBiAOBotl rMdpHAiaamui pesKot yBtJimitHit 
rtitTM^tcKoft pa3HopoAHOCTi nonyMmi it Bctrga conpoBOxaatTCH 

COOTBtTCTByDDUOl ISMtHtHHtlf tt $9H0THIIiraeCK0R ■3lf8HWBOCTl(yHH- 
(MIUpyDltt BUHHHHt COtflM, 8RCn9pHMtHTaJIBHHt AaHHHi). 

TtHOTHnntcRoe h $#HOTHnHWCROt iahhctbo nonyjwuuiH iipohbjih- 
eTCfl Ha $OHe te reHtTH^ecKott pa3HopoAHocTH f noBHmaiwtt cnocotf- 
hoctb BiAa npHcnocodiTenBHo ptampoBaiB ia isntHtHHe ycjioBHfl 
cpeAu.IlpoHcxoAHmee npi HSiieHtHii HanpaBJitHHH oTdopa npeoOpaao- 

BaHIt nonyJIHUHH Btftt? R H3UeH§HlO0 CptWeft HOpilH •• H3MtHqHBOC- 

Ti t no CBomf nacmTaoaif coasiiepHiioe c paajiHWHira ntwy peaRO bh- 
paxeHHUMH no^BHAaiii i conpoBOxaaeTCH noHBJi8HHen"HOBbDc IT npH3HaKOB 

(H31f6HqMB0CTB HA6T B HanpaBJIiHHH OT(5opa).7 BHflOB CO CJIOXHOll B03- 

pacTHOft cTpyRiypofl noceaeHHH nop$cwiorMiecRafl paaHopoflHocTB no- 
nyaflmiH b SHawTeaBHoll CTeneHi onpeaenHiTCH oco<J#hhocthiih ce30H- 
hhx reziepaiuift xhbothmx.3th oco<58Hhoctm o(Jiwho hbjudotch moah$h- 
RauHOHHUMH,HO o(5ni6e ycaoxHeHHe BospacTHott cTpyRTypn nonyjiHUHM 
npHBOAHT r yBiJiHqcHioo AHana30Ha ee reHeTHiecROft HaiiiHqHBOCTH. 

0(5mne aaKOHbi npeo(5pa30BaHHH iiop$ojiorH*iecKHX ocotfeHHOCTifl no- 
nynHimtt HaxoAHT OTpaxeHHi h b reorpa$jwecKoK HSueH^HBOCTu xh- 

BOTHUX f npOHBJIflDmettCfl KaK B $0pil6 RJIHHaJIBHOft H31ieHqHB0CTH f TaR H 
B 0(Jpa30BaHHM nOflBHflOB.*OpilMpOBaHHC XapaRTepHUX OCO(5eHHOCTett 

hoabhaob b 3Ha^MTeJiBHofl cTenoHH onpeAejineTCH ycJiOBHHMH cymecT- 
BOBaHHfl xHBOTHux.noaTouy b pa3Hux qacTHX apeajia BH^a 9 Ho b cxoa- 
HhK ycJiOBMHX cpeAu $opimpyDTCH cxoahm no cbokm uop$ojiorHw§c- 
RMii ocodtHHOCTHM noABHWHJUiDCTpMpyeTCfl aHajiM30ii iiop$ojiorH^ec- 

RHX OCO06HHOCTett H6R0T0PUX BI^OB rpU3yH0B B A3HH H XiepHKi). 

Ecxh nocTenenuoe HSueHeHxe ycJiOBHtt cpew BiisuBaeT nocTeneuHoe 

H3ll6HeHH6 U0p$0A0rH^6CRHX OCO(5eHUOCTt8 BHAa 9 Ha(5JIDAaeTCfl RJIHHaJIB- 
Hafl H3U§H^MBOCTB;eCJIM Xt M3U6HaUH6 MOp$OHOrHH BHfla MOXtT npOH- 
30fiTH JIHfflB BCJI6ACTBH6 OTHOCHTtJIBHO 3Ha^MTCJIBHUX H3M6HCHHft YCJIO- 
BHtt OyHiCTBOBaHHfl - H6M3(5eXH0 B03HHRH0B6HH6 OTHOCHTtJIBHO 000- 

coOxtHHUX b iiop$ojiorOT9CROM oTHOBitHHH rpynn nonyjiHUMfl - hoabh- 
AOB.PeaRUHfl pa3HHTOHX bhaob Ha cxoAHOt H3ifeH6HHe ycJiOBHft cpe- 
m paajiH^Ha. 

DcHOBHue nojioxtHHH AoraaAa noATBepxAaDTcn aHanison H3H9HqH- 

BOCTH KOMIUIiKCa MOp$OJIOrH^eCRHX H HtROTOpUX $H3M0JI0rHMCCKHX 

npHSHaKOB y 5 bhaob av$H($Htl t 2 bhaob penTHJiHfl t 0ontt 60 bhaob 

HTHU H (50JItt 20 BHAOB UJIBROnHTaDfllHX B paSJIHMHHX yCJIOBHflX Cpt- 

Au(ot cTenttt ao TyHApu) h aRcnepmitHTajiLHUMH MccjiiAOBaHHHiii f 

npOBeA«HHHIIH Ha 6 BHAaX MJieROHHTaJOIUHX. 
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DYNAMICS OP AH ISLAND POPULATION OP RHESUS MOMOTS. Carl B, 
Koford. National Institute of Neurological Dtiaatet and 
Blindness. Playa Humacao, Puerto Rico, 

More than 450 monkeys (Macaca mulatta) range free on Cayo 
Santiago, a wooded 40- acre ielet off the east coast of Puerto 
Rico. Dkese animals descended from stock released there at the 
end of 1938. Although the monkeys eat various plants, most of 
their food is monkey chow which is provided at feeding stations. 
Since 1959 the animals have been observed for many hours each 
week and all have been accounted for. About one- fifth of the 
monkeys are infants , born during the current year, two-fifths 
are immature*, from 1 to 3 years old, and two- fifths axe mature 
(sexually) , at least 4 years old. 

The annual reproductive cycle is pronounced. Over a period 
of five years the date of the first birth has ranged about 10 
weeks, and of the median birth about 4 weeks. Typically, the 
sex skin of males reddens and the first females come into 
estrus in July. Mating occurs from July to January. Infants 
are born from January to July. Die peak of birth rate usually 
falls in March. Up to 85% of the mature females give birth. 
At least 3% of the infants are stillborn. About 9% more die 
before the end of the calendar year. Mortality in yearlings 
is about 10%, but that in 2-year-olds is less than half as 
great. As age increases to adulthood (6 years old), the death 
rate of males increases while that of females decreases. Thus, 
among full adults there axe less than half as many males as 
females, although the eexes are born in nearly equal numbers. 

In 1957 the population comprised two bands of about 50 and 
100 members. As numbers increased the larger band split in 
two. A year later one of the resultant bands divided into 
three parts. The next year one part divided again, so that 
by the end of 1960 there were six bands. There has been no 
further division. At the start of 1963 the bands contained 
from 20 to 133 members. In addition to females and young, each 
band includes adolescent and adult males, which form a dominance 
hierarchy. One or a few high-ranking males control various 
activities of the band. Adolescent males, 3 to 5 years old, 
usually remain at the periphery of the group. Aside from births 
and deaths, the major cause of change in the sise of bands is 
the shifting of adolescent males from one band to another. 
Females rarely change bands. 

Although climatic factors probably regulate the annual 
breeding cycle, individual and group characteristics also 
influence the time of mating. All the bands do not breed at 
quite the same time. In single years, the spread among the 
first birth dates in each band has been from 7 to 10 weeks, and 
among the median birth dates, from 3 to 5 weeks. 

These studies axe continuing. A comparable colony has been 
started on another islet in a drier sons of Puerto Rico. 
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METABOLISM OF SOME ALASKAN LAQOMORPHS, gleanor Q* Vlereck. 
Arctic Aeromedlcal laboratory. Ft* Walnwrlght. Alaska 

Twenty snows hoe hares* Lapus americanus, were live- 
trapped near Fairbanks, Alaska during the winter of 1961-1962. 
Six or tnese animals were induced to turn brown by subjecting 
then to ordinary Indoor laboratory temperatures and constant 
electric lighting* These brown animals were compared with 
white animals that had had similar indoor temperature histories 
and with white animals that had never been indoors. Oxygen 
consumption rates were determined using the open-circuit 
technique in an environmental chamber that could be regulated 
at temperatures from -75° to -*40°C* The theraoneutral zone 
for the species is approximately -10° to +10O with no sharp 
boundaries at either end of the tone* Brown hares were put 
into the metabolism chamber in pairs in order to observe the 
effect of huddling together on the response to extreme en^» 
vironmental temperatures* The same experiment was performed 
with white hares* No significant differences were observed 
between any of the groups of animals. Therefore it was 
concluded that the seasonal coat color change from white 
to brown does not have a great influence on the ability 
of the Snowshoe flare to endure exposure to cold, and that 
the opportunity to huddle together does not afford any 
particular advantage to the animals in the oold* The 
magnitude of Increase in oxygen consumption at low temperatures 
(-50°C) was such that one is hard pressed to account for the 
necessary energy expenditure during cold spells in interior 
Alaska* Rectal temperatures were taken of the hares at +20<>C 
and after one. two, and three hours at -75°C* The ability 
of the brown hares to maintain normal body temperature seems 
to be greater than that of the white ones, although the 
average drop in body temperature was never greater than 3°C* 



Oxygen consumptions were obtained on five Plkas, Ochotona 
c pilaris , at ambient temperatures from -30°C to +30°C* Their 
thexmoneutral tone does not extend much below Ooc, and their 
Increase over basal metabolic rate at -10° and -20°C is about 
three-fold* It is postulated that an assessment of the 
relative significance of physiological and behavioral thermo- 
regulatory mechanisms may be made in the following manner* 
Metabolic studies indicate the environmental temperatures at 
which a species is obliged to expend more energy than normal. 
Then one may examine the microclimatic temperatures of the 
species 9 habitat* If these are well below the critical 
temperature for the species, then it seem logical to conclude 
that the species employs some sort of behavioral thermoregulation* 
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PRBDATION IN TUB LEMMING CYCLE AT BARROW, ALASKA, 1951 - 63. 
Prank A. Pltelka. Museum of Vertebrate Zoology and Department of Zoology . 
University of California. Berkeley, California. USA. 

Near Barren, Alaska, recent peaks in the cycle of the brown learning 
( Tenmus trlmucromatus) have occurred in 1953, 1956, and I960. In this paper 
the role of predators in these cycles is compared. A consent on signifi- 
cance of territoriality is added. 

The most important species of learning predator on the flat grass-sedge 
tundra of the Alaskan coastal plain is the pomarine jaeger ( Stercorarlus 
ponarlmis) . It is an obligate leasing predator when breeding. Nesting 
pairs are spaced on all-purpose territories defended through the breeding 
season. Other important predators are the snowy owl ( Hyctea scandlaca) . 
also territorial, and the least weasel ( Mustela rlxosa) . 

For the 1953 and 1956 peaks, basic facts regarding predators are given 
in references cited below* In the 1960 peak, early June densities of lem- 
mings were higher than in 1953 or 1956, but the effective initial breeding 
density of jaegers was the same as in 1953 and 1956 1 about 18 paiss/sq. mi. 
At this density, breeding success may be moderate (1953), virtually nil 
(1956), or relatively high, as it was in 1960, when 57% of eggs laid pro- 
duced fledging young. Here territoriality is food-related even at maximal 
densities. Data from non-peak years, at Barrow and other northern Alaskan 
localities (Kaher, 1960) indicate that territory size varies inversely with 
food supply; at maximum breeding density of jaegers, outcome of breeding 
still can vary widely, and the territorial system assures effective produc- 
tion in at least some years. 

In late summer, 1959, high reproductive success of lemmings resulted in 
so rapid a build-up of the prey population to the 1960 peak that least 
weasels never reached the numbers present in 1953 and 1956. In part because 
of the same factor, and in part because of the geographic extent of the 1960 
high over the arctic Alaskan slope, breeding density of snowy owls near 
Barrow was lower than in 1956, 

Recent findings reinforce earlier published statements, that "predators 
remove prey whose high population in any event cannot survive. Predation 
is the chief source of mortality in lemming peaks of the type that occurred 
near Barrow in '53 and '56," and now, •60. This effect is superimposed on 
the basic cycle of interaction between lemming -herbivore and vegetation, 
and it is not a major factor in the causal mechanism of the cycle. 

References 
Maher, M. J. I960. The relationship of the nesting density and breeding 
success of the pomarine jaeger to the population level of the brown 
lemming at Bar raw, Alaska. Proc. 12th Alaskan Sci. Conf ., pp. 24-25. 
1961. The ecology of the pomarine, parasitic and long-tailed jaegers 
in northern Alaska. Ph.D. thesis, Univ. of California, 381 pp. 
1961 ♦ Competition in the genus Itercorarius in northern Alaska. 
Bull. Bcol. Soc. Amer., 42s 152. 
Pitelka, P. A. 1958. Population studies of lemmings and lemming predators 
in northern Alaska. XV Int. Cong, Zool., Sect. X, Paper 5. (See 
earlier references cited therein.) 
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UA1JUAL DISTRIBUTION AND IT RELATIONSHIPS TO THE PLANT COVER* 

Beatrice Dulio. Zoologloal Institute of the University, Zagreb, 
Yugoslavia. 

Mammals are known to be animals inhabiting various bioto- 
peaThe question treated here is whether some species of small 
mammals like Insect ivores and Rodents , could be regarded as 
characteristic for some plant communities and especially for 
forest associations, as it is the case with other animals , mo- 
stly Invertebrates, From the quantitative and qualitative di- 
stribution of Shrews, kices and Voles investigated in north- 
western and southwestern parts of Yugoslavia it becomes evident 
that some species occur only in beech and fir woods, while the 
others could be found in aak woods too. This particularity is 
noticeable in woods, remained in some regions after the gla- 
ciation or situated in the most extended limit of the occur- 
rence area of some mammals. In the centre of this distribution 
area some species are more euryvalent to plant cover differen- 
ces than on its limits. From the distribution of forests the 
mammal fauna of those regions could be expected .Qualitatively 
beech and fir and sometimes spruce woods are richest, but quan- 
titatively, small mammals are most abundant in oak woods re- 
presented by a few speoies only; pine woods being extremely- 
poor on mammal fauna. Bioceno logical properties of a wood as 
a whole, such as its physiographic and ecological characteri- 
stics (microclimate, maoroclimate , exposition, soil construc- 
tion etc.) cannot be neglected when examining the faotors to 
which the formation of a mammal community is due. Altitude 
seems to be less important • 
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INTRODUCTION OF KXOTIC SPECIES OF MAMMALS, B. Raymond Hall , 
Museum of Natural History, The University of Kansas, Lawrence, 
Kansas, USA , 

From 1927 to 1953 inclusive 117 9 000 muskrats were introduced 
in 500 localities throughout the U.S.S.R... # In many regions the 
American raccoon was introduced, as was, in great quantity, the 
American mink ( Mu stela vison). 

The fur of the American Mink and the Asian Sable are valuable 
because the demand for each exceeds the supply* But if the Mink 
thrives in Asia, where it has been introduced, and if the Sable 
is introduced into and thrives in America, the supply of each 
will exceed the demand. In that case neither the Mink nor the 
Sable will have much value and the introductions will have 
destroyed the economic values of two natural resources, one on 
each continent. 

Aside from economic considerations, would it not be well 
because of shooting for recreation and sport to introduce the 
Prong-horned Antelope ( Antilocapra americana ) on the steppes of 
Astrakhan and to introduce the Saiga Antelope (Saiga tatarica) 
on the Great Plains of western Kansas? ....Many gunners disapprove 
because the recreation and rewards are mostly in the travel, in 
seeing new country, and in observing new animals in the lands 
where the species are native. 

Attempts to introduce foreign species usually fail despite 
much effort and expense. One tenth of that effort and expense 
devoted to improving the habitat for a native species yields 
marvelous results. 

In the rare instance of a successful introduction of an 
economically valuable species the value soon decreases because 
supply exceeds demand; worse still, any successful introduction 
is achieved at the expense of some native species; furthermore 
almost every species that is successfully introduced turns out 
after a few years to be a serious pest, and some carry parasites 
that adversely affect populations of native species. 

Perusal of the Russian literature indicates that much is 
being done to conserve (wisely use) game species and to protect 
the fauna in the U.S.S.R. Limiting the times of hunting, closing 
certain areas to shooting, making scientific studies of habitat 
requirements, applying the results of scientific studies in 
order to increase populations of native species, and establishing 
migratory waterfowl refuges are examples of constructive actions. 

Introducing an exotic species is a destructive action 
resulting from the ignorance of well-meaning persons and 
counteracts the constructive actions mentioned above* Introducing 
exotic species of vertebrates is unscientific, economically 
wasteful, politically short-sighted, and biologically wrong. 
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A THEOHT OF SHALL MAMMAL IHDEX TBAPPIIO. Ian Linn. Department 
of Zoology. The University, teeter. ftigland . 

It is frequently desired In field investigations to assess 
the numbers of small mammals. Difficulties in doing so arise 
when time and resources are limited, or the work is a small part 
of a larger investigation. Under these circumstances a complete 
count or census is clearly impracticable. Even a population 
estimate based on one or other of the sampling techniques 
(partial census, mark-recapture estimate, removal estimate) may 
take too long or be otherwise undesirable. The investigator 
must therefore rely on obtaining a density index, despite the 
drawbacks of an assessment which is only relative, not absolute. 

For a density index to be useful, the sample from which it is 
derived should be completely representative of the species, sex 
and age distribution of the population from which it has been 
drawn. Only the ordinary random variations of sampling should 
be present. Moreover, the technique used should be both 
sensitive and comprehensive - able to detect low population 
levels, yet not overloaded by high levels. Finally, the 
relationship between population and sample should remain linear 
throughout. 

These specifications are notoriously difficult to fulfil in 
small mammal work, but it is suggested that they are largely met 
by the use of a short, dense line of traps left on the ground 
for only 24 hours. I set 30 Longworth traps in ten groups of 
five, each group within a two-metre diameter circle, groups 
spaced at five-metre intervals. Each trap should be camouflaged 
with vegetation or painted black (but not both). 

It can be shown theoretically that such a line avoids entirely 
or limits considerably sample bias due to differential 
oatohability, differences in activity rhythms, trap shyness, trap 
addiction and differences in range size. Disturbance of the 
population is minimal. The index will detect very low 
population levels, but even at high densities will seldom exceed 
35 (70£ of traps filled) so that linearity between population and 
sample is maintained and indices may be compared by simple 
statistical methods. 

This method has been used in a number of investigations, under 
a wide variety of conditions, with encouraging results. 
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PSYCHOPHYSIOLOGICAL RESPONSE TO THE LEVEL OP ENVIRONMENTAL 
STIMULATION* BiniceL. Welch. Dent, of Biology. Poll age of 



ffW Tn yrn7i» /yy:rt 



Animals respond psychophysiological^ in a sensitive 
and continuous manner to the level of stimulation which 
is characteristic of the environment in which thej live. 
Their physiology and behavior is different, according to 
their environment* 

The response to oentrallj active sympathomimetic amines, 
and the fertility of isolated animals 9 is ohanged by simple 
differences in spatial relations such as size of oage. Un- 
familiar physioal surroundings, noise, olfactory stimuli, 
and the peroeption of other individuals may elicit marked 
physiological changes. 

Above a minimal density social interaction is the major 
factor which determines the level of environmental stimula- 
tion. Changes in population density are paralleled by 
changes in reproductive conditions, secretion of adrenal - 
cortical steroids, seoretion of adrenal medullary hormones, 
response to oentrally active sympathomimetic amines, and 
in the metabolism of oertain compounds by the brain. 

Because they experience a common level of environmental 
stimulation, animals of the same population are physio- 
logically more alike, in many respects, than they are like 
members of any other population. In groups of men who were 
participating in sleep deprivation experiments, the level 
of plasma 17 -hydroxy corticosteroids of individuals was 
characteristic for their group, and distinguished them from 
individuals in other groups. As population density increases, 
the number of possible combinations of inter-personal inter- 
actions increases, and the probability that populations of 
a given size will be physiologically alike become less, 
for instance, in populations of laboratory mice, the ratio 
of the variance between populations to the variance within 
populations (as regards adrenal weight) increased from 0,61 
for paired mice to 3*31 for groups of 32 mice in one series 
of populations, from 1.16 for paired mice to 4.09 for groups 
of 32 in another series, and from 0.01 for paired mice to 
3*13 for mice in groups of 8 in a third series. 

A population has a physiological identity, which is 
implicitly related to the level of stimulation characteristic 
of its environment. 
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VARIABILITY IH THE TREMATODE, ORIEWTOCBEADIUM BATRACHOIDEB 
TUBANGUI, 1931 ^"TREMATODAt ALLOCREADIIDAE^. Mary 
Beverley-Barton. Dent, of Zoology. University of the West 
Indies. Kingston. Jamaica . 

Considerable synonymy within the genus Orientooreadimi 
Tubangui,1931 was recently proposed by the author 
(Borer ley- Burt on, 1962), as a result of the comparison of the 
salient morphological features; measurements of body, oral 
and ventral suckers, and egg sise; positions and extent of 
uterus, gonads, vitellaria etc., of a number of worms from 
several different hosts and localities in Southern 
Rhodesia. 

The present demonstration shows the morphological 
variation encountered in this species when worms from the 
same and different hosts are compared. The results of a 
detailed statistical analysis of the variations observed 
confirm the author's opinion that O.batracholdea Tubangui, 
1931 is a much more variable form than has hitherto been 
recognised, and strongly supports the proposed synonymy* 

Histograms are shown of the distibution of the 
morphometric characters in the material available. 

Ref: Beverley-Burt on, M. 1962. Proc. Helm. 8oc. Wash., 

22 (2), 103-115. 
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RESPONSE OP TRIBOLIDM COWKUSUM TO RADIATIONS AND OTHER STRESSES. 
H. S. Ducoff and Gayle C. Bosnia. Department of Physiology and 
Biophysics, University of Illinois, Urbana. Illinois, U.S.A. 

A number of workers have examined the acute lethal responses 
of X- irradiated Tribolium adults; the mid lethal dose (MLD) range 
is 6 - 12 klloroentgens (kr). Our laboratory's investigations 
reveal a MLD for larvae of 2.5 • 5 kr; X-irradiation of larvae 
leads to two other effects, a delay in pupation and, when very 
late larval stages are irradiated, morphological abnormalities in 
the resulting adults. First day pupae are about as sensitive as 
larvae, but by the third day, pupae are as resistant as adults. 
Eggg are more sensitive than larvae, and the sensitivity of the 
egg is an inverse function of its age: 2 kr causes 100X lethality 
in eggs less than 24 hours old. In addition, sublethal irradia- 
tion of eggs markedly inhibits the subsequent rate of growth and 
development . 

X-ray effects on eggs and on pupae are mimicked by ultraviolet 
radiation; larvae, however, appear less sensitive than adults to 
the stress of high oxygen pressure. 

The demonstration will include the dose-response curves of the 
various stages of the life cycle, examples of the induced develop- 
mental abnormalities, and a simple apparatus for exposure to high 
oxygen pressure. 
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MECHANISMS OF ANOXIC RESISTANCE OF THE NEWBORN 
MAMMAL. Laurence R. Fitzgerald, Department of Anatomy, 
University of Tennessee Medical Units, Memphis 3, Tennessee. 

Data will be presented Indicating the variation of resistance 
to anoxia In various newborn mammals. Various mechanisms 
have been proposed to explain this resistance, Including: 
low cerebral metabolic rate, large size of the liver and high 
glycogen content, synthesis of fatty acids, fetal hemoglobin, 
anaerobic glycolysis, ability to reduce oxygen demand In 
response to oxygen lack and lower sensitivity of some sensitive 
"key" organ in the newborn. These suggestions will be 
critically examined in the light of effects of various factors on 
anoxic resistance. 

It does not seem necessary to postulate special metabolic 
pathways in the newborn since the ability to remain viable in 
the presence of a markedly reduced oxygen supply is a general 
characteristic of living tissue. The inability of the adult 
mammal to survive these conditions is the biologically unique 
condition. The existence and identification of a particularly 
sensitive "key" organ is questionable, although cardiac damage 
from products of anaerobic glycolysis may play a major role in 
anoxic death. 
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CONTRIBUTION A LA PHYSIO LOGIE DU POISSON DIPNEUS- 
TE PROTOPTERUS, R. GODET, Faculty dee Sciences. Univer - 
sity de Dakar (Senegal). 

Une £tude des protopteres de la presqu'fle du Cap Vert 
(S£ne*gal) nous a montre" 1* existence de races physiologiques 
en relation avec leurs aptitudes a la vie en cocon. Une race 
vivant dans les depressions de terrain se dess£chant pendant 
un temps court ( 1 a 3 mois), possede une activity thyroi'dienne 
intense et des reserves lipidiques relativement re*duites 
( race S. ) . Ceci par rapport a une autre race, fr^quentant les 
depressions se des 8^ chant pendant un temps long (3 a 6 mois), 
poss^dant une activity thyrofdienne faible et d' import antes 
reserves lipidiques (race Th. ). 

La race (Th. ) peut St re maintenue 3 ans en cocon experi- 
mental au labor atoire, et une substance d£nomme*e par nous 
L oC a 6t6 extraite de sa queue. Elle possede des proprie*t£s 
hypothermisantes chez le Rat, catatoniques et tranquilisantes 
chez le Singe sans modification appreciable du trace* e'lectrique 
( E.E.G. ). 

L'E. E. G. sur le poisson au niveau du me'senc^phale et du 
toit pall^al pre* sent e des modifications au moment de la vie en 
cocon par rapport au stade aquatique. 

Une ^tude de la region hypothalamo-hypophysaire a 6t6 faite 
sous diverses conditions. Nous a von 8 mis en Evidence des an- 
tagoni8me8 dans cette region grS.ce a l'isolement de certaines 
portions par 1 'introduction de lames de polyethylene. II semble 
bien que l'hypophyse de nature pharyngienne inhibe la pars 
intermedia et que tout ce qui realise une d£pl£tion de la pars 
anterior ( directement, ou indirectement au niveau des neuro- 
secretions) libere la pars intermedia. Celle-ci provoque alors 
la me* lano -expansion et participe au m£tabolisme. 

Au niveau du sang les me'thodes d'e'lectrophorese et d ! im- 
muno-e'lectrophorese montrent la presence de gamma globu- 
lines et l'absence quasi totale de frajfctions rapides du type 
albumine. En cocon les lipoprote'ines changent de mobility. Un 
essai sur la signification de ces fait 8 a 6t6 tente*. 

Les differences raciales et celles qui re'sultent de V6tat 
aquatique ou sec ont e'te* £tudie*es a l'aide de , ^ 1 I ; d'impor- 
tants changements sur la fixation et sur les syntheses thyrof- 
diennes ont 6t6 observes. 
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A BRIEF DESCRIPTION ON •ILLUSTRATED ENCYCLOPEDIA OP THE FAUNA OF 

roare rm m ka b q, depar t m e n t o f zocloct, seool unmi — 
iwwBSin, mam,, korbl — 

With the view to encourage biological stadias in Korea, the 
Ministry of Education, Republic of Korea, has published three 
volumes of "Illustrated Encyclopedia of the Fauna of Korea" as a 
part of the series the Ministry Is planning to publish with the 
cooperation of Korean biologists* Practically no similar book has 
yet appeared In Korea though there are some which oover only a 
certain particular field. 

The volumes consist of butterflies, fishes, and birds of Korea* 
Each volume describes classification, geographical distribution, 
and utility of the animals in Korea in common. All volumes are 
10#7 x 7*5 inch sise, cloth-bound. 

The following is very brief descriptions of each volume of the 
series. 

!• Ifcsecta Rhopalocerat edited by Pole Sung Cho, professor of 
Korea Diversity, U3 colored plates, 197 page descriptions. It 
contains 251 species of butterflies known to exist in Korea. The 
contents ares Plates, Description, List, Diagram of geographical 
distribution, Bibliography, Systematic Index, Alphabetical index, 
and index of Korean names. Published in 1959* 

2. Fishes s edited toy Noon Ki Chung, professor of Dong-Kook 
University, 72 pages of colored plates, 239 pages of pictures, 
690 pages of description, 166 pages of appendix and Index, com- 
prising of a total of 1500 pages* it contains 85U species of 
fishes identified in Korea and embodies classification, morpho- 
logy, habitation, distribution, and dialects of each species in a 
clear and concise form, followed by references. Published in 
1961. 

3« Aveet edited by Tung Sun Kang, professor of Seoul diver- 
sity, 186 pages of color plates, 637 pictures in 198 pages. 532 
figures, 6U7 pages of description. The book contains all fel 
kinds of birds known to exist in Korea. The descriptions on each 
species contain species name, English name, Japanese name, Korean 
nmae, morphology, life history, habitation, distribution, and re- 
ferences, followed by illustrations. Breeding methods for 25 
kinds of wild birds are also contained In the annex. Separate 
descriptions on 67 domestic birds are contained in 36 pages. 
Finally, taxonomical keys for U31 species and pictures of some 
eggs and youngs are seen. Published In 1963* 
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DBfQNSTOATION OF LIVING BIVALVED OASIROPODS. Slro Kawagutl . 
Dept. of Biology, Okayama University, Okayama. Japan . 

In 1959 a blvalved gastropod, Tamanoyalva Umax , was found In 
the Seto Inland Sea near the Tamano Marine Laboratory of Okayama 
University. It was described lnsnedlately (1) and has aroused 
deep Interest In many scholars (2, 3). Since that time, related 
animals have been reported from various parts of the Paolflo and 
Atlantic Oceans, such as South Australia (4, 5), Hawaii (6), Baja 
California (7), and Jamaica (8). 

It has a green blvalved shell of 8 mm In maximum length. But, 
It Is a sacchoglossan gastropod and has an embryonic helloal 
shell at the top of the left valve. It lives on a green alga, 
Caul er pa okamural , throughout Its whole life and has no free 11 v- 
lng state" Thus It has been possible to culture It successfully 
In the laboratory In a small bottle for more than ten generations. 
The whole life cycle of the animal, Including embryonic develop- 
ment, process of metamorphosis (9, 10), and spawning (11), has 
become clear. 

Living specimens at various stages of development, from egg to 
adult, will be demonstrated at the meeting. 

A seoond blvalved gastropod, Julia , has been found alive In 
1962, by Dr. A. Kay In Hawaii (6) and at Mlshlma, Yamaguohl Pref., 
Japan, by my colleague and myself (12). Julia Japonic a has a free 
living stage In Its development and has not yet successfully been 
raised In the laboratory. If possible, however, a living adult 
Julia will appear with Tareanovalva In the exhibition. 

1. Kawagutl, S. and K. Baba, 1959, Biol. Jour. Okayama Univ., 5, 

177-184. 

2. Cox, L.R. and W.J. Rees, 1960, Nature, 185, 749-751. 

3. Keen, A.M., 1960, Vellger, 3, 28-30. 

4. Burn, R., 1960, Nature, 187, 44-46. 
6. , i960, Ibid., 188, 680-681. 

6. Kay, A., 1962, Personal communication. 

7. Keen, A.M. and A.O. Smith, 1961, Proo. California Aoad. Sol., 

Fourth Series, 30, 47-66. 

8. Edmunds, M., 1962, Nature, 195, 402. 

9. Kawagutl, 8., 1959, Proo. Japan Academy, 35, 607-611. 

10. Kawagutl, S. and T. Tamasu, 1960, Biol. Jour. Okayama Univ., 

6, 150-159. 

11. - , 1960, Ibid., 6, 133-149. 

12. — , 1962, Proo. Japan Academy, 38, 284-287. 
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HUMIDITY RESPONSES AND THE SURVIVAL OF AQUATIC ISOPODS AND 
ANPHIPODS IN THE AIR. Karl Lagorspots. Dopt. of Zoology . 
University of Turku. Turku. Finland . 

The behavioural reactions of the aquatic ieopod Aeellue 
aqua ti cue . and of the aquatio amphlpods Ga— arm duebeni and 
Q. oceanicue to differences in the relative humidity of the 
air have been studied using an alternative chamber apparatus. 
The positive results obtained with these species are 
demonstrated by diagrams and traok recordings. These three 
species live either in shallow , often temporary pools 
( Asellus t . duebeni ) or in the intertidal zone ( 0. oceanicus ) < 
The isopod Idotea baltica . typioal tmr the tideless Baltic, 
and the amphipod Pontoporeia af finis , which lives below the 
tide-marks, do not react to difference*^ in the humidity of 
the air. Data concerning the speed of movement on land and on 
the survival time in air are presented* 
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USE OP GROWTH RATE OF REEF CORALS TO STUDY PAST CLIMATE AND 
FOLLOW OUT THE COURSE OP POLAR WANDERING WITH ACCOMPANYING DRIFT 
OP CONTINENTS. Ting-Ying H. Ma, Dept. of Geology, National Taiwan 
University, Taipei. Taiwan, China . " 

Features of seasonal growth of fossil reef corals of the 
geologic periods from the Ordovician to the Upper Pleistocene are 
no diffeirent from those of living forms. The hinderance of 
growth by seasonal turbidity sediments , as has been experimental- 
ly proved for living forms, is also found in the fossil forms. 

The grwoth-temperature graphs for living forms show that the 
annual growth values of reef corals are directly proportional to 
the mean temperature of sea water of the coldest month where it 
is below 25°C. The 25°C isothermals of February for the Northern 
Hemisphere and of August for the Southern are therefore taken as 
the boundaries to separate the coralline seas into an inner and 
two outer belts. Where the mean temperature of the coldest month 
is above 25°C the growth values are maximum and temperature is no 
more a controlling factor, but turbidity becomes more influential 
to mark out seasonal growth. 

The growth-latitude graphs show that the growth values are 
roughly inversely proportional to latitude. For the outer belts 
the irregularities in the latitudinal distribution of the values 
agree with the non-parallelism of the isothermals of the coldest 
month to latitude, but for the same longitude the values are 
roughly inversely proportional to latitude due to being directly 
proportional to temperature and intensity of light. For the 
inner belt where temperature has no control the values are also 
roughly inversely proportional to latitude but the increase per 
degree of decrease in latitude is much smaller and may be attri- 
buted only to increase in light intensity. 

The central line of the inner belt of the living coralline 
seas generally coincides with the equator so that for fossil 
coralline seas it may be taken as the equator. With Eurasia 
fixed in its present mesh of longitudes and latitudes, adjusting 
the central lines of the displaced and fragmented coralline seas 
of each period into a great circle brings out the relative 
positions of continents and the pole positions of that period as 
in Maps A. Rotating Maps A so that the two pole positions occupy 
StP latitude puts the continents at their true latitudinal 
positions for each period as in Maps B, which together give th4 
course of the sudden total displacements of the solid earth shell 
and the accompanying drift of continents. The similarity between 
fossil and living reef corals in latitudinal distribution of 
annual growth values proves the permanency climate throughout 
the geologic ages. 
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PROTECTIVE VARIATION ILLUSTRATED IN THE CLAM Donax variabilis Say AND THE 

HRITTXESTAR Ophlopholls aculeata (L.) . Qalrdner B. Moment 

Department of Biological Sciences, Qoucher College, Baltimore, Md.U.S.A . 

Two of the most beautiful cases of massive polymorphism in color and 
pattern occur in the little coquina or "butterfly" clam Donax variabilis 
Say and in the inshore brittlestar Ophiopholis aculeata (L.). In both 
species variation is so great that almost no two individuals look alike. 
It is quite impossible to designate any particular condition as wild-type 
and all others as mutants. 

In D. variabilis the shells range from pure white to yellow, orange, 
green, pale blue, lavender, deep purple, red, pink, and brown. These 
colors may be uniform over the entire shell or may follow the lines of 
growth making concentric bands. In many cases brown streaks radiate from 
the umbo. When combined with the concentric bands a plaid results. This 
species occurs, often in great abundance, on the almost continuous sandy 
beach from southern Maryland to Florida and around to Texas. The clams 
migrate daily up and down the beach with the surf and are preyed upon by 
birds. 

In 0. aculeata variation is as great or greater and involves both disc 
and arms. Colors vary from red and purples to browns, near blacks, light 
yellows, deep yellows, oranges, and pinks. The disc may be uniform in 
color with or without a continuous or discontinuous border of a different 
color, or the disc may be covered with a wide diversity of markings. 
Similar variation is seen on the arms. These North Atlantic brittlestars 
are eaten by fish and possibly by birds. 

It has been suggested by Cain and Sheppard (195*S Genetics 39: 89-116) 
and Baldane (1955 > Proc. Roy. Soc. B, ikk: 217-220) in connection with the 
much studied land snail Cepaea nemoralis that polymorphism might confer 
protection against visual predators by forcing them to learn the edibility 
of each type separately. Sheppard (1958, Natural Selection and Heredity) 
while presenting evidence that this is not the case in C. nemoralis , argues 
that variability in color and pattern would generally be favored by 
selection in species subject to visual predation such as cryptically 
colored moths. Our own observations indicate that protective variation is 
about as common as mimicry and is found in certain actiniaria, Cerianthus 
americanus; polychaetes, gydroides and Sabella ; gastropods, Neritina 
and others; several genera of chitons (kindness of S.S.BerryJl grasshoppers 
(locusts); and probably the tropical Chlorophoneus shrikes (kindness of 
D.F* Owen); as well as in the two species described above. The phenomenon 
appears to be due to a special case of balanced selection which may be 
appropriately termed reflexive selection (Moment, 1962, Science, 136: 
262-263) because it is the variation per se which is adaptive, rather than 
some special fitness of the heterozygote as in sickle cell anemia, and the 
frequency of any one type is determined by a feedback relationship with 
many other types. 
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APPLICATION D»UNE METHODE DE PERFUSION PHYSIOLOGIQUE A L f ETUDE 
ANATOMIQUE DE LA VASCULARISATION PLACENTAIRE CHEZ LES RONGEURS ET 
LES BOVIDES (Demonstration Scientifique), Maurice Panigel. Unite de 
Physiologic placentaire (l«N«H«) et Laboratoire d 1 Evolution (Biolo- 



£ 



gie Ge*ne*rale). Faculty des Sciences, Paris. France. 



Les anatomistes savent depuis tree longtemps quelle est 1' impor- 
tance du lavage pr£alable des vaisseauz sanguins, qui permet la pe- 
netration de masses classiques d 1 injection dans les fines ramifica- 
tions vasculaires. L 1 expulsion des cellules sanguines de la lumiere 
des arterioles, veinules et capillaires ne peut s'effectuer sans 
dommage que si ce lavage est effectue* h. l'aide de liquides adequats, 
dans des conditions physiologiques satisfaisantes. La deformation 
du trajet des vaisseaux, la dechirure de leurs tuniques, un simple 
oedeme se produisant au niveau des r^seaux capillaires suf fisent h 
donner une image erron^e de la forme et de la repartition des vais- 
seaux sanguins h. l'interieur d v un organe. 



La vascularisation du placenta des Mammiferes, organe ou la cir- 
culation sanguine est particulierement intense et oil les rapports 
anatomique8 entre les vaisseaux maternels et foetaux sont diffici- 
les h. interpreter, ne fait pas exception h. cette regie, D'oii, l 1 in- 
dispensable precaution de soumettre les placentas h. une perfusion 
lavage prealable & une temperature de 37°C h l'aide d'une pompe & 
perfusion pulsatile (type Lillehei par exemple), en surveillant 
par un enregistrement continu la pression et le debit dans le cir- 
cuit de perfusion et en les maintenant dans les limites physiolo- 
giques* 



Le choix du liquide permettant le lavage vasculaire presente 
une importance primordiale. A defaut de plasma heparine apparte- 
nant h l'espece animale etudiee, seules les solutions salines equi- 
librees et tamponnees, renfermant de grosses molecules (dextran, po- 
lyvinyl pyrrolidone) peuvent, en evitant l 1 oedeme et en permettant 
la survie prolongee des vaisseaux, donner des resultats complete- 
ment satisfaisants. Le maintien de l'^quilibre des gaz respiratoi- 
res: 02 et CO2 dissous dans le liquide circulant, l 1 utilisation de 
substances vaso-dilatatrices permet tent aussi d ! eViter ou de r^dui- 
re les spasmes vasculaires qui s'opposent souvent k l'etablissement 
d f un circuit artificial de perfusion. 



Nous demontrerons ici l'efficacite de cette technique, en pre*- 
sentant un certain nombre de preparations anatomiques, injections 
h. l'encre de Chine et moulages au Rhodopas (anatomie par corrosion) 
de la vascularisation maternelle et foetale dans des placentas de 
Rat, de Cobaye et de Vache. 
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RECHERCHES SUR LE SYSTEME NERVEUX DES 
INSECTES - G. Richard, Faculty des Sci ences, Re nnes 
France. 



On pr^sente des photographies et des modules 
de reconstruction concernant : d'une part, le systfeme nerveux 
p6riph6rique, d'autre part le systfeme nerveux central des 
Insectes. Les colorations de systfeme nerveux p6riph6rique 
sont tobtenues au moyen de la m^thode au bleu de m^thylfene. 
Les reconstructions de systfcme nerveux central sont obtenues 
k partir de coupes s6ri6es dessin^es et assemblies suivant 
une m^thode personnelle permettant 6ventuellement des prises 
de moulages. Les Insectes ayant servi k ces travaux appar- 
tiennent k divers ordres. 
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TRANSFER TO DE3CENDENCT OP ALTERATIONS INDUCED IN THE 
WHITE LEGHORN BT REPEATED INJECTIONS OP HETEROLOGOUS BLOOD 

J, Stroun. L. Stroun-Outtleres. J. Roaii and M.Stroun. 
University clinic of internal medicine. Genera. Switierland. 

The authors hare repeatedly injected blood from the grey guinea fowl to 
successive generations of cocks and hens descending fro* a white Leghorn strain 
with stable characteristics. Concurrently with this test Leghorn group, they 
raised a check Leghorn group treated under identical conditions with blood 
from white Leghorn, and also a control Leghorn group left untreated. The blood 
taken from male and f emale birds is injected by the intraperitoneal route 
every 3 to 5 days as soon as the subjects are 10 to 30 days old and for a 
period of 6 to 7 souths. In each new generation obtained through artificial 
insemination, fowls remaining up to the standards of the white Leghorn are 
selected from both treated groups and submitted to the blood injections. More- 
over, from among the F- birds in the control group, the authors set up three 
new Leghorn groups treated under identical conditions with blood from Austhra- 
lorp, Rhode Island Red and white Leghorn respectively. 

Results from F Q to P^ (February 1963) : No alterations are noticed in either 
check or control Leghorn groups. In the test group, however, which was sub- 
mitted to injections of blood from grey guinea fowl, there are in each gene- 
ration from P 2 onward a tmr animals with alterations in the colour and quality 
of their f eatners and in the pigmentation of their feet. Such alterations do 
not appear in the blood treated Leghorn fowls, but in birds of the following 
generation, independently of any injection whatsoever. They are maintained in 
the descendency which is no longer treated and are transmitted both by the 
mother and the father birds. In the groups treated with blood from Auathralorp 
and Rhode Island Red, alterations begin to appear as from P 2 * The demonstration 
shows diagrams, pictures and preserved specimens of altered and noneal birds. 
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THE MILLIPEDES AND CENTIPEDES OF TAIWAN, CHINA. Yu-hfli Moltse 
Wan*. Dep't of Zoology. National Taiwan University, Taipei. 
Taiwan. China. 

The millipedes and the centipedes of Taiwan islands are 
formed mainly \xy the oriental element as well as a rery few 
holarctic element and australian element. 

Of 51 species of the diplopods representing 24 genera, 10 
families and 5 orders were found. 

Of 62 forms of the ohilopods were distributed in 21 genera, 
12 families and 4 orders. 
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HIGH SCHOOL CURRICULUM MATERIALS PRODUCED BY THE BIOLOGICAL 
SCIENCES CURRICULUM STUDY, ESTABLISHED BY THE AMERICAN INSTITUTE 
OF BIOLOGICAL SCIENCES AND FINANCED PRIMARILY BY THE NATIONAL 
SCIENCE FOUNDATION, Arnold B. Grobman, Director, university of 
Colorado, Boulder, Colo., USA and Bent ley Glass, Chairman, Johns 
Hopkins University, Baltimore, Md., USA 

Since 1959, under BSCS auspices, teams of outstanding high 
school biology teachers and research biologists have prepared 
curricular materials for use in high school biology courses, 
including: three parallel courses or versions for a first high 
school biology course (with laboratory manuals, texts and tests), 
a second high school biology course, materials for teachers, film 
for teachers, films for classroom use, materials for gifted 
students, materials for slow students, and special supplementary 
laboratory resource materials. Experimental editions of the 
materials for the first course in biology, BSCS HIGH SCHOOL 
BIOLOGY, Blue, Green and Yellow Versions, have already been used 
by over 1000 teachers with 165,000 students. All materials are 
revised after careful testing in classrooms and review by biol- 
ogists and educators. Most of these BSCS HIGH SCHOOL BIOLOGY 
materials will be issued for general release in September 1963 
in commercial editions. 

At the request of a number of overseas countries, cooperative 
arrangements have been developed with such countries interested 
in adapting BSCS materials for their own use. Adaptation teams 
are currently active in Colombia, Brazil, Argentina, Thailand 
and the Republic of the Philippines. 
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PAPERS PRESENTED BY TITLE ONLY 



The authors of the following abstracts 
had planned to attend the Congress but, 
for one reason or another, were unable 
to do so. We regret that they could 
not be with us. Their abstracts will give 
a synopsis of the papers they would have 
presented. 
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SYNAPSES-EXAMINATIONS ON THE HEART OF VAGOTOMISED EUROPEAN 
POND TORTOISES. Arab r us Abrah&m. Inst, of Zoology and Biology . 
University. Szeged. Hungary . 

Examinations on the heart of vagotomised European Pond tor- 
toises concerning synapses resulted: the nerve cells in the 
cardiac wall are of two types. The nerve cells in the sinus 

venosus and in the atrial wall are parasympathetic. The 
lerve cells in the atrial epicardium and in the atrial and 
ventricular myocardium are sympathetic. 

Around the parasympathetic cells there are pericellular 
plexuses of the most variable texture, whose end fibres are 
terminated on the cell surface. The pericellular plexuses 
may be considered to be synapses of large transmitting field. 

No pericellular plexus is around the nerve cells of sym- 
pathetic type. These are characterised by the synapses of 
small transmitting field. They are generally small rings 
that are sometimes arranged in considerable numbers in a 
semispherical cavity, other times populate a part of the 
cell surface* 

The synapses of the muscle fibres are smaller and larger 
rings seen everywhere in the cardiac wall, however, appe- 
aring in a incredible mass on the ventricular- atrial line. 
As the end rings are found in large number in every part 
of the myocardium and there is no either efferent end 
formation, we may state i The efferent fibres of the 
heart of the tortoise end freely and adjoin the muscle 
fibres with ring-like formation. 
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L* INFLUENCE DE LA TEMPERATURE SUR L 1 EXISTENCE ET LA DISPERSION DE 
BOMBINA VARIEGAT (L. ) . L. Berner. 59, rue de la Republique. Mar- 
seilles 2° France ."" 

Quelque peu irregulierement repandue dans le centre de la France 
cette espece manque en Provence. Les indications de J. M. F. Reguis 
(1882) - reprises par L. Ph. Knoepfer (1961) - sont certainement 
dues a une confusion avec Bufo bufo (L.) dont les jeunes apres la 
metamorphose ressemblent aux Bombina du meme age qui menent d'abord 
une vie terrestre. 'Les dernier s se distinguent des premiers unique- 
men t par une petite tache jaune sur la paume des pattes. 

Malgre toutes nos recherches de plusieurs lustres , nous n'en 
avons jamais rencontre's aux "Gours d'Allauch" (environs de Mar- 
seille) selon la mention de Reguis , D 1 accord avec d'autres auteurs, 
notamment^ Dr. J. V. Bedriaga (1889), G. A. Boulenger (1910), 
cette espece n'est pas signal ee pour la Provence selon Dr. R. 
Mertens (1928). 

Etant donne que ce Bombina vit en Italie du Nord, mais manque 
sur la Peninsule iberique (Dr. E. Schreiber - 1912), nous avons pu 
constater qu'en reality c^est le regime thermique qui delimite sa 
repartition. 

Stubing donne comme temperature preferentielle moyenne 21, 2 C 
pour Bombina qui supporte ici en captivite a l'etat adulte 26-28 C, 
mais cesse de s 1 aliment er a partir de 30 C. 

Cependant ses tetards ne vivent bien qu'aus dessous de 18°C, 
cessent de s'alimenter entre 21-23° C et s • immobilisent a 26° C. lis 
meurent ensuite. Deja une temperature maintenue a 23°C leur de- 
vient mor telle. 

Du reste, Heron-Royer (1887) a constate - en voulant accelerer 
le developpement des embryoj^ de Bombina - en les expo sent en lum- 
iere prolong ee et a une temperature elevee, qu'ils degenerent. 

Nous avons aussi observe que les femelles ne pondent plus dans 
une eau depassant 18-20°C, alors que le male s'accouple encore a 
21°C. Normalement la ponte a lieu ici d'avril au debut d'aout si 
l'eau ne depasse pas 18°C, g^neralement la nuit. 

Ehfin, Bombina demeure sterile sans un repos hivernal de 2 a k 
mo is sous une temperature au-dessous de 8°C. 

CONCLUSION: 

Les adultes supportent bien des temperatures plus elevees que 
leurs tetards, mais ne laissent pas de progeniture sans profond 
repos hivernal. Eh Provence les eclosions en avril et au debut 
de mai peuvent encore parvenir a la metamorphose et les jeunes 
a se developper de facon a devenir adulte en 2 ou 3 &ns, mais ils 
ne peuvent faire souche dans le pays - en liberte - parce que les 
adultes deviennent steriles faute d'un abaissement thermique hiver- 
nal assez pro long e. De toute maniere, ils ne peuvent subsister 
en Provence dans les flaques d'eau permanentes qui s'echauffent 
trop facilement. 

La repartition geographique de Bombina variegata depend done 
des temperatures maxima moyenne hivernal es d'une part, et de celles 
des eaux d 1 autre part. 
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REMARQUES SUR LES NEMATODES PARASITES DE VERTEBRES MALGACHES 
Alai n G. Chabaud . Lab, Zool. Vers . Kfriseum nat.Hlst.Nat. Paris 

L'^tude des Nematodes parasites de Vert^bres malgaches a 6t6 
entreprise avec la collaboration de diff^rents auteurs, et en par- 
ticulier E.R. BRYGOO, A.J. PETTER et R.C. ANDERSON. Les resultats 
acquis restent tr&s partiels, mais il semble possible de presenter 
quelques conclusions concemant les groupes les plus £tudi£s* 

1 - Nematodes de Cam£l£ons (20 especes etudi^es): La composi- 
tion g£n£rique est comparable a celle des Cam£l£ons d'autres re- 
gions mondiales. L'end^misme se manifesto a l'£chelle specif ique. 

2 - Spirurides et Filaires d'Oiseaux end&niques (23 espfeces 
£tudi£es): L'end&nisme reste marqu£ pour les Spirurides, mais de- 
vient relativement faible pour les Filaires qui offrent souvent 
des exemples de vicariance. 

3 - Nematodes d f Insectivores (5 espfeces £tudi£es): La composi- 
tion de la faune n£matologique est complfetement diff£rente de cel- 
le des Insectivores des autres regions. Les groupes habituellement 
dominants sont apparenment absents et sont remplac^s par des re- 
pr^sentants de families beaucoup plus primitives* 

4 - Nematodes de L&nuriens (13 esp&ces £tudi£es): L'end^misme 
est £galement tres marqu£ puisque, pour 13 espfeces, il y a 10 gen- 
res nouveaux. L^quilibre g£n£ral de la Faune reste cependant as- 
sez comparable a celui des Simiens. 

Done, suivant ces donn^es preliminaires, l'originalite de la 
parasitofaune, suivant l'hdte, crolt dans l'ordre: 0iseaux-Cam6- 
l£ons-L£muriens-Insectivores« Suivant les parasites, l'originalit£ 
semble plus marquee dans les groupes archalques (Oxyures, certains 
Strongles et Spirurides) que dans les groupes £volu£s (certains 
Ascarides, Filaires). 

Les caract^ristiques classiques des faunes insulaires se mani- 
festent avec autant de nettete chez les Nematodes parasites que 
chez les animaux libres, mais nous y trouvons surtout deux centres 
dHnt^rSt: 

a) Les caract&res adaptatifs sont trfcs souvent hyper£volu£s, 
alors que les carac teres phyl^tiques restent primitifs. II est 
possible ainsi de s Sparer les uns des autres et de retrouver indi- 
rectement les conclusions des auteurs modemes sur la valeur rela- 
tive des diff^rents caract&res. 

b) Des groupes entiers (Aphasmidiens, Heligmosoma tides, Asca- 
rides d'Oiseaux et de Mammif&res) semblent rares ou absents. II 
sera peut-Stre possible de d£duire de ce fait quelques conclusions 
concemant les £poques auxquelles les grands phylums de Nematodes 
parasites se sont adapt£s a leurs hdtes. 



Digitized by 



Google 



292 



noonuusraai n muixui fohbt minus. 



.„_„_„___ _ J? M?nigg?E^, 



Parasitea nay Mm as ••oologioal labels' when hsbitat- 
specificity la hlfh tod host-spceiflclty Is low, tod as •phylo- 
genetic labels 1 when host-specificity la high. Andy (i960) has 
demonstrated tba value of oartain ectoparasites (e*g* tvonMomlld 
mites) aa ao ol ofleal labels In vertebrate ecology* Vertebrate 
tsjoooomists have used fairly hoat -s p oelflo pa ra si tes aa alda In 
lntoivretlng pfaylogenotlo relation ships* 

An attempt la made In this papar to assess tba aoctant to which 
sndopara sit es Mgr ba useful aa labels In stadias of oartain Mal- 
ayan forest asmmals* The studtr was undertaken because of interest 
In tba paraaltaa of tree shrews (Tupaiidae), Ihaaa animals bare 
long ban classified aa insoc tl vo r o s , but In recent years many 
soologiste bare cone to regard than aa primitive primates* 

the object of this staOj wae two-fold: 1) to detendne whether 
or not tba andoparasltaa of tapalids abed any light on boat phyl~ 
ogaay or coology, sod 2) ta gain insight Into tba utility of 
andoparasltaa aa labala In studies of other tropical forest anlm- 
ale* It was obviously necessary to analyse concurrently the para- 
site patterns of other mammals s those that share Identical habL- 
tats with tree shrews and those that do not| those that are 
apparent relatives of tnpallde and those that are not* 

This study is based In part on helminth records fron more than 
5,200 mammals of *5 species dissected at this Institute between 
1950-1962 t and on parasitea detected In blood films fresi more 
than Jt,400 animals of the same spades* first, prevalence rates 
were determined for parasites (using only higher taxonomlc oat- 
egorlee) for each of k basic habitat-groupat forest mammals of 
the canopy, undexwoanopy, and ground, and commensal mammals (see 
Harrison 1 1961) # The stu^y was then extended to sub-groups of eaoh 
habitat-group, baaed on day-night activity and diet* These broad 
host-parasite analyses reveal oartain cleajvout patterns of para- 
sitism* For example, undexwoanopy mammal a (including tupailds) 
have the highest prevalence rates of all groups under investig- 
ation for nematodee, trematodea, and parasitea of erythrocytes* 
The oestode rate is, however, lowest In this group, microfilaria! 
lnfectlona are far less prevalent than In other forest mammals, 
and trypanosome and aoanthoeephalan rates are very low, in con- 
trast to the rather high rates of all these in commensals* With 
background information of this type the basic endoparasite patt- 
ern that one might expect to find in tree shrews (as diurnal, 
undexwoanopy, mixed-diet mammals) can be generalised, compared 
with actual findings, and related to findings in mammals of other 
genera and higher categories belonging to the same or different 
ecologic sub-groups* This provides a starting point for closer 
inspection (at genus and species level) of the parasites of tree 
shrews and certain other mammals* The paper concludes with seme 
speculations and conclusions about tree shrew pfaylogecy and ecol- 
ogy, and the value of mammalian endoparasites as •labele 1 . 
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HERKUNFT UM> ENTWICKLUNG DES FAUNISTISCHIN STEPPEHKOMPLBXIS 
DER TERRESTRISCHEN VIRBELTIERB IN DIR RUMKNISCHBN VOLKSREPU- 
BLUU Martin HamaraAbt«Pflanzeneohutz,Zentrallnstitut ftir 
Landwlrtschaftllche Forschungen t Bukarest t Rumgnisohe Volksre- 
publik . 

Die Steppe ngebiete nehmen einen wesentliohen Tell dee 
Landee einjeie eretreeken sich vom Nord-Ost lichen Tell der 
Moldau zum SUden 9 ttber die Btrlader Hoc he bene, den grftssten Tail 
yon Dobrudseha und die Donauer Tiefebene f die west lichen Zonal 
Transylvaniens und teilvtise den Transylvanischen Talkessel* 
Die rumUnische terrestrische Steppenwirbeltiere-Fauna besteht 
aue folgenden Slementen* a) autohtonisohe Arten; b) Artgruppen 
europ8isch-sibirisoher Herkunft; o) Arten Bat lie her (asiati- 
scher) Steppen und VUsten; d) mittelmeerische (Klein Asien- 
afrikanisohe) Artgruppen* 

Dae Schicksal dieeer Gruppen in der Nachzeit ist ver- 
sohieden«Die autohtonen Arten bevahren meistene ihr Areal 9 aber 
ihre Anzahl kann sieh vermehren Oder vermindern.Die Gruppe 
europttisoh-sibirisoher Herkunft ist gering; diese Arten drin- 
gen in die Steppenzone duroh Plusstale, Wider und Va Id in sal 
ein.In der Nacheisperiode 9 im Zueammenhang mit der Abnahae der 
Valdgebiete und der Verbreitung der Agrobiocenosen 9 Tferringert 
sioh die Bedeutung dieeer Gruppe. Die Art gruppe Bstlieher Her- 
kunft f ve lone in der Naoheisperiode eine starke Verbreitung er- 
wies zieht im weiteren nach Osten zurUck f die Ansahl von Arten 
vermindert sioh 9 der Charakter dee Areale wird relikt.Die mit- 
telmeerischen (kleinasiatischen) Arten erhalten sich teilweiei 
ale Tertitrreliktejein anderer Teil dringt in der Nacheispe- 
riode zum Norden ein f durch Dobrudseha bis zu den felsigen Aus- 
l&ufern der sttdlichen Karpathen,wobei eie die sUdliche Moldau 9 
die ettdliche Ukraine 9 die Krim,die Panonisohe Tiefebene und 
den Transylvanischen Talkessel erreichen. 

Auf diese Art bezeichnet sich auf der Grenze grosser 
faunistischer Einheiten 9 in diesem Fall auf der Soheide der 
europttisch-sibirischen und der mittelmeerisohen Untergebiete, 
ein dynamise has Vechseleindringen verschiedener faunistischen 
Gruppen, vas zu einer allmfthlighen Abveichung 9 in dam oder je- 
nem $ inn, der hauptsMchliohen Zusammensetzung der Fauna fllhren 
kann, je nach dem Ver&nderungscharakter der Landsohaftsbedin- 
gungen 9 d.h«im gegebenen Fall zu der Gelttndegestaltung des 
deutlioh abgesonderten faunistischen Steppenkomplexes 9 dessen 
Grundkern Me der altertUmlichen Fauna Zentralasiatisoher und 
Kleinasiatischer Herkunft besteht* 
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ON THE DYNAMICS OP ZOOCOENOSBS OP RIVER VALLEYS. 
Ladislaus Havranek. Inst . for Syst. Zool. of the University. 
Szeged. Hungary* 

The little- m a mm al fauna of river valleys Is dynamic In an 
Interesting way. The animals are vertically and horizontally 
distributed* 

1. Vertical distribution 
A.Terricoles /e.g.Talpa/ in the soil or on its surface 
B.Plantlcoles /e • g . Micromys/ on plants 
C.Arbicoles /e.g.Myotis/ in hollows and on trees 

2 .Horizontal distribution 
a.Hydrobionts /e.g.Neomys/ in the water, on water-plants 
b.Hydrophils /e.g. Micromys/ on the riverside 
c.Hydrograds /e.g.Apo dermis/ in humid forests 
d.Xerophils /e.g.Citellus/ on arid, highly insolated 

places* 



The groups of the horizontal distribution have a zonal 
rangement. Next to the water occur the hydrobionts while 
the most remote the xerophils. The complete zonation deve- 
lops only on larger inundation areas, on smaller ones the 
xerophils may be lacking. 

Occurrence .dominance or subdominance of the animals depends 
on biogen and ablogen factors. These factors are equally 
important. The lack of any of them may disturb the equilib- 
rium. Distinguished significance has, however, the height of 
the river. This may reduce or even abolish the effect of 
the factors. The relations between the biogen and ablogen 
factors describes the following formula: 

Dm occurrence of the species 
Sx» possibilities of reproduction 

Sx E /0 - 100, estimated/ 
D • E« possibilities of nutrition 

** # /0 - 100, estimated/ 

sw* rate of flow / in m-sec./ 
h« height of the river /in cm. , data of the 
official water-level report/ 
Accordingly, occurrence of a mammal species is directly pro- 
portional to the biogen factors and indirectly proportional 
to the rate of flow and the height of the river. 
An inundation change or exterminate the original zoocoeno- 
ses. After regression of the water begins the fauna-regene- 
ration the rate of which is also determined by the above 
formula. In addition, this rate depends on the zoocoenoses 
of the back areas too. These may serve as asylum from which 
the remigration commence. 

First motive of remigration are the better nutritional 
possibilities /E/ and than the more favourable conditions 
for reproduction. 
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INVESTIGATIONS OF THE REVERSIONARY TRENDS OF SOME PALEARCTIC 
BIRDS, Dr. L. Horvath. Natural History Museum. Budapest. 
Hungary. 

There may be observe A, even at a cursory glanoe, abnormal- 
ities in the plumage of some Palearctio birds wioh deserve a 
thorough investigations. 

If there oeour in a speoies aberrations of a nature wioh 
arise as normal features in another speoies of the same genus, 
then the aberration accounts for a kind of relationship between 
the two speoies either by indicating that they descended from a 
common ancestor or that the progenitor of the species display- 
ing this aberration is the one wioh possesses it as a regular 
feature. 

In the exposition and evaluation of the origin of the rever- 
sionary characters, we cannot rest content with the justified 
conclusion that the species under investigation is related to 
one or more species whose features occur on it In a decreased, 
degrees, but we have to go further to arrive at the statement 
that the investigated speoies together with the one or more 
species whose features are common with it originated from an 
earlier common ancestor or ancestors. 

Arising out of my present investigations, we may establish 
the following stabilization of the specific characters. The 
higher the number, the extence and the intensity of the rever- 
sionary-aberrational characters are in a given species, so much 
later did it separate from the one or the more species to whose 
features it reverts - therefore the strength of the reversio- 
nary aberrations is conditional on the age of the species. It 
also follows that a decrease of the reversionary aberrations 
indicates the stabilization of the specific characters. If 
several characters of all species constituting a genus be ob- 
served among the reversionary-aberrational features of the one 
or the other species, they denote that, on the one hand, the 
genus is of a homogenous origin, and, on the other, the speoies 
exhibiting the mixed reversionary-aberrational peculiarities 
is in a flourishing state of specialization. 
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INTEGRATION, ADAPTATION AND PROGRBSSION-RBGRBSSION AS 
SYSTEMIC UNITY* 

Gabriel Kolosvdry, Institute for Syst. Zool. of the 
University. TAncsics M« street 2. Szeged. Hungary « 

l.Conservativlsmsm /integrations/ are always relative /not- 
immobile/. As a result of investigation with variation 
-statistical methods they give a typical Quetelet-curve 
with limited variation. The two extreme values and the 
middle value are more or less stable. Actually they are 
changes returning into themselves. 

2. Adaptations /elasticities/ give atypical curves with 
large variation as a result of investigation with vari- 
ation-statistical methods. Consequently, they are poly- 
morph. This polymorphism is the result of a considerable 
and luxuriant mobilization of the middle values, while 
the extreme values remain relatively constant. The cur- 
ves are always bifurcate. The considerable deviations 
and divisions do not yet indicate progression! 

3 •Progressions /akmic deployments/ give one-sided as- 
cendent curves or they conduce to further differenti- 
ations of the new, neoconstante /neo integrated/ curves 
from the polymorphic /adaptive/ ones .Therefore dynamisms 
mentioned in the points 1. - 3. proceed on spiral li- 
nes /never returning to themselves/. 

4. Regressions /natural paracmic declines and also dege- 
nerations caused by diseases/ give one-sided descendent 
curves or through ceasing of the positive extremes 
conduce to extinction. 

Psrakmic symptoms in the differentiations of the adap- 
tations curves means regression too. Hereby these 
segregate themselves from the progressive-type curves 
/see point 3./. 

In all these categories as in the system of the 
phenomena of life, from, constitution and function 
remain in an organized, unbreakable connected unity. 
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ENDOCRINE INFLUENCES ON PROTEIN AND FAT IN THE H04OLTMPH OF THE 
COCKROACH PERIFLANETA AMERICANA. Maya Menon, Department of Zoology, 
University College. Trivandrum. India . 



To elucidate the physiological pathways involved in the action 
of the hermone fro* the corpus allatum in bringing about growth of 
eggs, the protein and fat content of the hemolymph of adult cook- 
roaohes ( Periolaneta) under varied experimental conditions were 
looked into. 

In paper electrophoresis 4 distinct negatively charged protein 
fractions have been found to be present in the serum. All these 
fractions seem to be influenced by the corpora allata because, when 
the glands are removed the bands become poorly defined and a 
restoration to normalcy could be effected by transplantation of the 
glands into allatectomised insects. Of these 4, fraction 2 seems to 
be more significant in relation to ovarian cycle. Newly emerged 
adult shows no indication of this; it fails to develop in allatect- 
omised animals where the operation has been done in the last nymphal 
instar or immediately after attaining the adult stage. It decreases 
whenever the glands get removed, it rises when they get reimplanted, 
and castration results in accumulation of this being not utilised by 
ovarian tissues. Animals carrying ootheca also show accumulation of 
this fraction in hemolymph. In analysis of egg-extracts, fraction 2 
alone becomes visible and a graded series of increasing concentration 
could be obtained along the linear series of growing eggs of the 
follicle. These indicate that the corpus allatum initiates egg- 
growth by making available serum proteins, especially fraction 2. 
Also, this confirms a view that has been only hinted at, that the 
corpus allatum elaborates a metabolic hormone. 

Teste carried out to study serum fats by sudan black technique 
of Granitsas showed that it is very low in newly emerged adults 
of both sexes and a few days after adult molt serum fat level rises 
which is found to be more in the females than in the males. In 
allatectomised females, there is a conspicuous fall in serum fat 
while ovariectomi8ed insects did not show much difference from that 
of the nmrmal. A great rise in serum fat is observed in females carrying 
ootheca. These findings suggest a role for corpus allatum in fat 
metabolism also. 
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DISEASE IN LABORATORY HAK3TERS. Jer K. Mody and Sunanda V . 
Oothoakar. Department of Applied Biology, Indian Cancer Research 
Centre . Bombay 12. India , 

Over sixty untreated Syrian hamsters abore 12 months of age 
showed a variety of lesions, especially in the liver, the gall- 
bladder, the adrenal and the kidney. 

Grossly, the liver varied little in size and colour. The 
consistency was rubbery and the liver bled profusely on cutting. 
Cysts containing clear or hemorrhagic fluid were often present on 
the surface of one or more lobes. Microscopically, fatty degene- 
ration and liver cell necrosis were noted. Leucocytic infiltrat- 
ion, congested blood vessels and congested or occluded sinusoids 
were found. In the hepatic cells, large intra-nuclear inclusion 
bodies were seen in about half the number of animals. Usually, 
they were sihgle and eosinophilic. Thickened lobular trabeculae 
were prominent. Ifyalinised areas were extensively present in 
many livers and at least some, were positively amyloid deposition. 
At the portal tracts, plump cells resembling those of the bile 
ducts, proliferated. Many were arranged as pseudo-ductules. 
Small single or multiloculated cysts appeared in these areas. 
Histogenetically the cysts appear to be bile duct elements 
although the lining of the larger cysts was stretched beyond 
recognition. 

The gall-bladder often possessed a number of tiny black 
granules and occasionally Wg stones. The stones were usually 
angular, smooth surfaced, shiny and black. 

The adrenals in a few cases showed hemorrhage and necrosis of 
the cortex. Only a few cortical z.glomerulosa cells remained. 
The cortex was full of massive hemorrhages and hyaline thrombi. 

The kidneys, in cases with advanced liver disease, were pale 
yellowish and deformed. Microscopically the glomerular tufts 
were greatly swollen, bloodless, distorted and hyalinised. 
Inflammatory cells were present both in the glomeruli and peri- 
vascularly in the interstitium. The tubules showed albuminous 
content. Colloid casts were present in the lumina. Protein 
precipitation occurred in the urine. 
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THE LYMPHOID ORGAN AS AN ENDOCRINE GLAND OF THE SCORPION 
HETEBQMETRUS SCABER . K. K. Nayar. Department of Zoology . 
University College, Trlvandrum. India , 

Two elongated, tubular glands called lymphoid organs lie behind 
the ooxal glands in the soorpion Heterometrus foaber . They are comp- 
aratively larger in females, and enlarge further during stages of 
pregnancy. Each gland is composed of a mass of cells with typical 
glandular inclusions. The organs have been described to be leuco- 
poetic. 

Administration of aqueous extracts and transplantation experi- 
ments have shown that the recipient scorpions become hyperexcited and 
oaf fered a progressive loss of the cellular contents of the intact 
organs. Isolated preparations of the gut of Periplaneta kept in 
insect-Ringer, shoved an increased rate of peristalsis from 8 to 15 
per minute when the extract was added to them. Extracts and crushed 
organs showed an apple-green floursecence under ultraviolet, suggestive 
of catechol amines, though several histochemical tests for them 
gave only negative results. A hyperglycemic effect was observed on 
injection of aqueous extracts of the organs into the soorpion, 
when a five-fold increase in the reducing sugar content of the 
blood was observable within 2 hours of injection. These findings 
suggest that the lymphoid organs subserve an endocrine function, 
probably by elaborating catechol substances. 
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OBSERVATIONS BIOLOGIQUBS SUE LBS DIPLOURBS JAFYGIDBS. J— n PM<e . 
Laboratolrg de Biologie Animal o et Qenlrale. gacultd daa Sciencea. 
Dijon. Prance . 

Noa oonmalasancea aur la biologle dea Inaectea Dipleurea aomt 
trea fragnentaireaj daa 6 famillea constituent aotuellement l f or- 
dre aeulea oaUaa daa Campodoidao at daa Japygidao ant fait l'ob- 
Jet d'atudaa datalllaaa (Ton Orelii, 1956, Qyger, 1960)| laa pre- 
Blara faoilaa k aa procurer, preaque exolueiYement phytophagea, 
d'un elerage aaaes aiee ne neoeaaitent plua qua daa etudea da bie- 
logie oompareei laa aaeonda au oontralre, beaucoup plua raxes, 
earnaaaiore, difficiles k maintenir aa Tia aur da longuea plriodea 
demandant onoore beaucoup de reoherohee. Baa lata de Djpljapyx 
humborti (Graeei), eepece commune an Prance, oenaerrta au labera- 
toire de 3 k 24 mala noua permettent d'apperter lea preoiaiona 
aulTantea aur quelquea pointa da la biologle de cette eapece. 

1°/ Lea Japyx oreuaent actirenent la terra miae k leur diaposi- 
tion au moyen dea lobea internee dea maxillea. 

2°/ Un marquage dea limitea du territoire acoeaaible eat effec- 
tue au meyem d'une eeore*tion dea erganea auboozauz lateraui. 

3°/ Ayant lea muea ou la ponte oea Inaectea a v iaolent dana dea 
logettea hermetiquement cloaea qu'ile ae conatruiaent an prenant 
appui aur lea paroia du nid am centre de groa graTieraj ai una le- 
gette de dimenaiona conrenablea eat miae a leur diapeaition ila 
oomblent aoigneuaement la galerie la reliant au reate du nid« 

4°/ La plriode de mue ae diriae en phaao d'ieolement (de 11 k 
129 joura dana noa eleragea), phaae de turgeecenoe pendant laquel- 
lo l 1 animal d orient tetalement amorpho (de 7 k 43 Joura), muo pro- 
prement dite (1 heure en moyenne), phaae de coloration pregreasi- 
re (3 joura), aortie de la legette (3 k 8 joure aprea la mue). 
L'exuvie n v oat paa ingerae et reate intacte aauf temtefoia la re- 
gion anterieure qui eat maohee plua ou moina longtempa 24 heurea 
aprea l'eodyeie. La nombre annuel de muea eat apparemment tree 
rariablej il aemble que normalement il y en ait 2 f una preetfdant 
la peri ode hiTernale, una autre la euirant, au printempa ou au 
debut de l'etej certaine indiTidua m'ont mue qu'une foie en 12 
moia, d'autrea, dea 9, 3 foia, una mue auirant la ponte* L'eohel- 
le de taille adoptee (largeur du 10e urotargite) Tarie de 10 k 52 
dana noa eleraffeaj lea acoreiaaementa extremes aprea una mue aont 
de et 8 uniteej l v aocraiaaement moyen tftant de 3 f 5 unitea en 
reit qu'un Japyx oui muerait rdgullerement 2 foie l'an deTrait 
TiTre au minimum 6 ana* 
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DATA ON THE PHYSIOLOGICAL BASIS FOR THE RHYTHMIC 
ACTIVITY OF FRESH-WATER UUSSEL V S LARVAE. Jjjnog 




Nature and mode of regulation of rhythmic acti- 
vity in invertebrate animals are in many respects 
unknown and controversial* As studies during onto- 
genesis provide new chances for approaching this 
problem, authors investigate the rhythmic function 
of the adductor muscle in larvae /glochidia/ of the 
fresh-water mussel, Anodonta cygnea* It was been 
investigated, whether their * spontaneous" rhythmic 
activity may be influenced by agents applied from 
outside: by different ions, biologically active 
substances and also various drugs* 

It was found, that among the salts of ions ex- 
amined /K, Na, Ug, Li, Rb, Cs/ KC1 causes a strik- 
ing rise /I0-12 times/ of activity in concentration 
1-2 mil, which lasts over 3o minutes* The same effect 
was caused by CsCl and LiCl /lo mil/* Higher con- 
centrations of KC1 cause a lasting tonic contraction 
of the embryonic adductor muscle* 

Among biologically active substances, only 
tryptamine /10-° g/ml/ has proved to have an influ- 
ence increasing activity, but serotonin, ACh and 
catecholamines had not a similar effect* 

Among tested drugs hexamethonium, atropln, ni- 
cotine and TEA inhibit the activity-increasing 
effect of potassium, while TMA enhances it* The 
effect of tryptamine may be inhibit by chlorproma- 
zine, iproniazld, and in some degree also by LSD* 

The results show, that in the formation of the 
rhythmic activity of glochidia, external factors 
have an important role, and that at such an early 
stage of the mussel f s ontogenesis tryptaminerg re- 
ceptors play a role in its regulation mechanism* 
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AN ATTEMPT II ANALTSING THE OOUBSB TAKEN BI THE PROCESS EXER- 
TED BI OVERCROWDING ON THB REPRODUCTION OF A POPULATION OF 
CALAHDEA GRANARIA L. Henrrk Sandner. Inst, of Ecology. Warsaw, 

Tests carried out previously on the grain weevil shoved 
that overcrowding as a factor reducing the reproductivity of 
a population did not act evenly* Experiments were Bade /t«29 o 0, 
b»70fc/ to analysis the course taken by the process of the in- 
hibiting action of overcrowding on the grain weevil* In two 
series of culture vessels containing individuals of the weevil 
in optima numbers and in intense overcrowding, the process 
of egglaying was interrupted in successive vessels every three 
days. From the number of individuals of the succeeding genera- 
tion in each vessel it was shown that under conditions of over- 
crowding the factual Increase in population ends after about 
15 days, whereas under conditions of optimum density it con- 
tinued for over 100 days. In further experiments variations 
in degree of density during the culture period were applied, 
e.g. three populations of the grain weevil kept for 5 days 
under conditions of optimum density were combined in one ves- 
sel, thus forming conditions of considerable overcrowding for 
a farther period* Vice versa, populations kept for 5 days in 
overcrowded conditions were separated, and kept for the fur- 
ther period of the culture in conditions of optimum density. 
These experiments confirmed the conclusion referred to above, 
that with the lapse of time the unfavourable effect of over- 
crowding intensifies, Inhibiting to an increasing degree the 
development of the population* The effect of overcrowding dur- 
ing the first 5 days exerted a very inconsiderable effect on 
the above. 
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MAINTENANCE OF LARVAL TAPEWORMS ( TAENIA CRASS ICEPS ) IN A 
CHEMICALLY DEFINED MEDIUM. Angela E. R. Taylor, Dept. 
of Biology. Queen Elisabeth College (University of London), 
London. W.8.. England. 

The larvae of Taenia crass iceps have survived for 33 
days in Eagles medium and for the first 25 days showed 
healthy normal activity, produced acid metabolites and 
had an actively working flame cell system. 
The larvae Increased to a length of 22 mm., appeared 
superficially to be miniature tapeworms and developed 
lateral excretory canals* The addition of 0.01X 
sodium taurocholate to the medium increased their 
maximum length attained in vitro to 27 mm. 

Vaymouths medium, NCTC 109 and Medium 199 did not 
support the larvae as well as Eagles medium, the 
maximum period of survival being only 16 days in these 
media. 

Amino acids appear to be essential ingredients of 
Eagles medium and in particular the uptake of L- valine 
has been studied. Radioactive valine is taken up by 
the larvae very rapidly and appears to be actively 
transported into the larvae. 
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ORIGIN OP THE RHOPALOCERA STEM OP THE LEPIDOPTERA. 
Norman B* Tlndale. South Australian Museum . 



Ill«J3WAnS?35 



Studies of the patterns of tracheation In the 
wings of the newly formed pupa of the primitive 
Australian Hesperloid butterfly t Buschemon raff lee la ) 
have been in progress for some years* This 
butterfly Is of Interest because It retains In the 
male only, a frenulum, a feature which has been 
lost in all other Hesperioids and Is absent from 
the wings of all members of other families of the 
butterflies* 

The f orewing of the first day pupa of Buschemon 
shows a pattern in which the 3c trachea is present* 
The 8 tern of (R2 + R3) separates from R1 at about 
one-half but the stem (RI4 + R5) divides from the 
rest of R nearly at the base of the wing* There 
ie thus a deep division between the two stems 
(R2 + R3) and (R^. + R$). 

Studies of representative examples show that 
this feature is present also in early pupal stages 
of members of the higher families of butterflies* 

The author therefore has been led to the con- 
clusion that It ie indicative of a very early 
specialisation in the wings of butterflies, and 
marks them off from other branches of the 
Heteroneurous stem* 

The suggestion is that there is support for a 
view that the butterflies should be regarded as a 
separate branch of the Lepidopterous stem approxi- 
mately equal In Importance to the rest of the 
Heteroneura, and separate also from the Homoneura* 
Por this subordlnal group the term Schizoneura is 
proposed* 

The author has drawn a hypothetical archetype 
for the Schizoneura basing It on features of the 
venation and of the tracheation which he has de- 
tected in the butterflies* While the Heeperioidea 
show more primitive characters than any other 
superfamily. other archaic features seem better 
preserved In the Pierioidea, and a few in the 
Paplllonoidea* 
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MHOrOOBP&dilE 40PII «3i!010rOTECK0r0 OOKOfl y HACBC0Mba 9 KAK 

qjha M3 nwanocuoK idi HiojioriWBCKoro nrorPECCA. p.c. 

Imannomn. Hhctmpt Mopftoaoraa imbqthmx mm. A.IL CeBep- 

mr AH n CTPi *??«", cccf. 



liaywHB© axoaoraa xaanayaa HacaKouuc bmhbmjio tiojBaoe 
paaaoodpaaaa a© y paama bhxob, aaa no npo^o«HTejiMOCti i 

yOYOMlHBOCTH 3 TO IX) COCTOflHKfl 9 T8JC H nO $8KT0pail BH3HBaDWM 

xaanayay a $aKTopenn t odycxoBMBaraini peaniBaau opraaaaiia 
(Andrawartha 9 1952; BadanhaiMr 9 1952; Laaa, 

1955) • 

Aaaaaa $naiioxora?aQKitx a (JaoxmniiaoicRx oco<5eHHocT©ft 
amiefl Aaanayaii nacoKonux f pacnpocTpaHOHHux b boho yiiapeH- 
Horo umaTa 9 nosBowi noron ochobhuo HanpaBJtamifl naiiOHeHHft 
iiOTatfoaaaiia f TinmHuo xu atoro coctohmh a ypoBea* topmo - 
xeaiui oCuena BaaecTB. 



7 Laptinotaraa daoaaliaaata Say nana BuaeaeHO qeTupo 
xaTeropaa dokoh paaaoft rxy0BflH 9 npojoauTejiMOCTB ■ tfaoao - 
raqacxol aHaqanocta: "jwthhh aaanayaa", "auiHflfl aaanayaa 11 , 
nepaxoxiufti c HacTynaaHaeii xoaojoB b shmhdd cnamcy, "hob - 
xopaafl ana nay 38* a "aaTflsaasi (MHOroxatHflfl aaanayaa", oonpo- 
BoxAawaflca HcuvuiTaBLHo rnydoKaii TopMosaaaaM npouecooB 
daaaauoro iieTatioiaaiia, c npaodaaAaaaaif aaadpodaia npoueccoa 
(yaaTaacxan, 1958 1 I96I 9 1962). Tpa paajuraaia tana $B3Boxo - 
raiacaoro hokoh otfiiapyaeHo nay a b OHToreHeae Antharaaa par- 
ayi G.M. ; aayofottWBoe coctohhm© xapaRtapa KparcoBpaMaaaol 
xaanayan MTHoro Tana , bhiihah xaanayaa a aaTflxaan ftiianayaa* 
Cxosaaa ho aayqeaHasi jiaanayaa mmootch a y pn*a spy rax bmaob 
Lapidoptera . 

BjiaroAapn aaosacTBaHHOCTB tanoB JaaaoaoraqacEoro noKoa 
AocTurecTCH MHoroKpatHafl rapaHiataocTL bum Ba nan qacta oco- 
(faM Bija npa aatfaaronpaHTHO cimaAUBanmacfl ycaoBaax BHaaaaM 
cpa^n, Ha xaxxoii otpeaxa roaa. 
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